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This report has two aims. First, it provides a
"A&&A'Gt A&0E t 0fa ?t aad'v t ?E t EAg& ¢t
works today: how electricity is traded and settled,
how renewables are integrated, how storage is
developing, and how green attributes are issued

and claimed. Second, it uses that market reality as China is already laying many of the foundations
the lens for assessing the prospects for more time- that enable RTC-style approaches, but progress is
resolved clean electricity procurement in China, uneven across provinces and not yet packaged
including round- the -clock (RTC) clean power into standard buyer-facing products. Spot market
claims and granular matching. reform continues to advance province by province.

As of Q1 2026, seven provincial spot markets have
eftérlld Yorthal operation, with many others still in
trial. This shift is strengthening time-varying price
and settlement signals, but wholesale outcomes

VE>E "6t4 +E t" Et0 ?tEGE YadaYiadt
provincial spot markets that are inherently time-
dependent, including curtailment risk, periods of

very low or negative prices, and solar-driven intra- remain shaped by administrative price constraints
day ramps. At the same time, storage is growing and the continued dominance of mid- and long-
rapidly but still faces constraints in capturing &E GtA 0& "A&ANYIIX01&AET"8&& &¢+&ET
system value through market revenues. These Green Electricity Certificate (GEC) system is the
conditions increase the relevance of approaches national backbone for renewable claims. with

that strengthen temporal resolution in price same-year matching now the stated baseline.
signals, contracting structures, and clean- Some provinces have established hourly green
attribute evidence, including granular matching. power trading and offer users hourly blockchain-
based consumption certificates, but GECs still
track monthly consumption and access to
settlement-grade interval data for third-party
verification remains inconsistent. Its importance is
increasing, however, as spot markets and
requirements for time-resolved claims |
particularly in the context of trade-linked
frameworks like CBAM | become more prominent.

JAET E &v t +70&4&&A>ETA0AE4A& ¢
system where the value of electricity is
increasingly time-dependent. Provinces with high
solar penetration show pronounced intra-day
volatility, including extended periods of very weak
or negative daytime prices in spot settlement.
add"v ¥ E "&a0Yf & "YEIUBGEE&IA 0&AC
expand, while policy is shifting from mandated co-
location toward market-based integration, even as
monetisation remains constrained by market
design. On the demand side, CBAM-covered goods
&466t E E E0&t"'t E6"&A>EBET (1766t &°
exports to the EU, but the direction of travel in
some trade-linked regimes is toward more
stringent, time-stamped evidence. In parallel, GEC
issuance and trading have scaled quickly while
certificate prices have compressed, reinforcing the
limits of purely volumetric approaches for
expressing the value of clean electricity in specific
hours.




WHAT THIS IMPLIES ABOUT
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greater temporal resolution, first in dispatch and
settlement, and more slowly in how clean
attributes are defined and claimed. Early pilots
show that hourly matching can be demonstrated
by linking time-stamped meter data to existing
certificate processes, but these pilots do not yet
constitute a general market product for corporate
buyers. To pave the way for an RTC-style
approach, it is therefore important to start to
standardise and codify the institutional interfaces,
including data access, consistent linkage between
metering and settlement records, a registry
approach that can accommodate timestamps
alongside the current GEC backbone, and contract

& +A&+ E t&4°&%t EUG"A0TA U "&A&(0E

retail market design. Progress on these items is
likely to emerge first in more advanced provinces
and use cases before being standardised as
market institutions mature.

This transition to granular energy tracking and RTC
clean power management can help to realise the
full system value of flexibility and storage, the
importance of which will only become more
prominent as renewable penetration rises.

WHAT THIS MEANS FOR KEY
STAKEHOLDERS

Moving toward RTC-style clean power in China
can begin with targeted pilots in selected
provinces, combined with disciplined work on
data access, claim rules, and contracting
templates

~ For policymakers and market institutions: set
clear claim boundaries, prevent double
counting across GEC and ETS accounting, and
establish workable data governance and
verification pathways.

For grid companies, exchanges, and third-

party verifiers: enable access to settlement-
level interval data and maintain consistent
audit trails that can support third-party
checks.

For retailers and developers: translate time-
resolved concepts into contracts buyers can
use, including clear treatment of deviations,
curtailment adjustments, and any firming
arrangements.

Section 6.4 sets out a phased roadmap that
starts with definitions and governance, builds
MRV and registry foundations, enables
commercial contracting pathways, and scales
through pilots toward standardisation

11] China Power Sector and Policy Landscape for Round- the -Clock Clean Power
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Market
maturity

Renewable
integration
challenges

GEC status

Storage
build-out

Spot-market reform progressing province
by province; seven provincial spot
markets in formal operation; most volume
still anchored in mid-/long-term
contracting; price constraints remain.

Re-emerging curtailment in some regions;
intra-day volatility and periods of
weak/negative spot settlement prices in
high-solar provinces.

GECs are the national backbone for
renewable claims; same-year matching is
the baseline; certificates remain monthly
instruments; access to settlement-grade
interval data for third-party verification is
inconsistent.

Operating storage fleet continues to grow
rapidly; policy shifting from mandatory co-
location toward market-based

integration; monetisation constrained by
market design and revenue-stacking
limitations.

Time-varying settlement signals are
improving, but uneven buyer exposure
and administrative constraints limit the
ability to price and standardise time-
shaped clean products.

These are inherently time-dependent
issues; time-resolved tracking and
contracting can better orient incentives
for the hours when the system is over- or
under-supplied.

Monthly instruments support annual
claims but do not yet support hourly
matching. Furthermore, there are no GECs
for storage today, unlike e.g. the
Renewable Electricity Guarantee of Origin
(REGO) in Australia. GECs with hourly-
tracking function would be ideal in
reflecting the value of storage in time-
shifting clean power. A potential pathway
is to incorporate time-stamped

generation data, including storage
attributes into the GEC framework. This
would allow certificates to reflect when
electricity is produced. In the meantime,
pilots demonstrate layering timestamps
onto existing certificates is feasible but
not yet standardised.

Storage value is time-dependent; time-
resolved accounting/claims can help

U'6Ef&AEfloa+ AEOEvia + f>8 84:,6E+

and support differentiated firmed
products, subject to market-rule
constraints.




Table 2: How RTC-Oriented Procurement Helps Address Challenges

Midday oversupply and
negative/very low prices in some
spot markets

Duck-curve ramps and increased
balancing actions

Storage build- out but constrained
monetisation

Rising scrutiny of claims in trade-
linked regimes and voluntary
standards

Makes the time profile of supply
and consumption explicit in
procurement and claims, not just
annual totals

Connects clean procurement
signals to operationally relevant
hours (ramp, reserve, congestion
periods)

Q' 0E t&aEdara+ META +

explicit, enabling differentiated
value for time-shifted clean
delivery

Creates auditable, time-stamped
evidence that can be linked to
metering and settlement records

Supports load shifting and
ulU8 GaddayYvit
scarce hours

Improves alignment of incentives
with system needs (depends on
dispatch/settlement design and
access for flexibility resources)

Mdy support revenue stacking
and bankability for firmed
products (depends on market
access, ancillary/capacity
mechanisms, and clear anti-
double-counting rules)

Improves credibility and
comparability of claims (depends
on data governance, verifier
access, and registry/contract
standardisation)

AE+A& t&a"&1&"
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evidence package required for each (metering, settlement,

registry retirement, audit trail).

Select priority provinces and use cases based on readiness (s pot market maturity, data availability,

concentration of relevant buyers, and feasibility of contra

Identify data access routes for settlement-grade interval d

what; verifier role; formats; retention; privacy/security).

Map contracting structures that can be executed under curren

tripartite structures) and specify deviation/curtailment treat ment.

Design how time- &0 EA+tE>4/AEGAE}$?340601t ¢ E10A00EAT&ESHTIRBIWARKIE £FRE 1&"
totals) and specify anti-double-counting controls, especi

involved.

Run limited-scope pilots, publish lessons learned, and ite

cting pathways).

ata and clarify governance (who can access

t retail rules (including retailer-mediated or

ally where storage or portfolio firming is

ratively standardise definitions and templates

(claim language, verifier checks, data schemas, and registry pro cedures).
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This chapter provides the essential context for the
rest of the report. RTC-style clean power
procurement and granular matching are ultimately
constrained (or enabled) by how electricity is
scheduled, traded, settled, and retailed in China
today, including who is exposed to time varying
prices, what data signals are created through
metering and settlement, and how physical
delivery is executed across provincial and
interprovincial transactions. The aim here is
therefore not to recap market history for its own
sake, but to clarify the institutional and operational
building blocks that later sections draw on to
assess the practical feasibility of more time
resolved clean electricity claims.

Sections 1.1j1.3 are intentionally abridged to focus
on the minimum market context needed for the

RTC and granular matching discussion that follows.
A fuller reform narrative and additional background

11.'RXy Z2 §,a02
MARKET TODAY

1.1.1STATE OF MARKETISATION

a4dt"v it ?E § EA& 1& A'E1& $¢(E &1+0UA

hybrid between a still mostly centralised
administrative system and a gradually deepening
set of market mechanisms. In practice, market-
based trading has expanded rapidly, but dispatch
and grid-security functions remain centralised, and
many key rules are still set administratively

For RTC style procurement, the key constraints are
in the market mechanics: what is traded and
settled at short time intervals, who is exposed to
time varying prices, what metering and settlement
data exist (and can be accessed), and how delivery
is executed.

&t >3a8FEAT&0t EGAADT 1f-84&Aat&Aa& t4° 6E&Fs A&UE tf

in place, Chapter 2 then turns to the supply side
and the policy mechanisms shaping renewable
generation and procurement in China.

1.1.2. HOW POWER IS TRANSACTED

For the purposes of this report, the following
UE"&+ E +/F£E A 8.,Ef?aE Et adda v t
a">Ets6"0AEEAEtI¢EfE" 6Et #K#%

1 Mid/long term (MLT) contracting remains
the foundation of traded volumes. MLT
contracting continues to anchor wholesale
outcomes and remains the main risk
management tool for both generators and
buyers. Even in provinces with formal spot
market operation, most energy is still procured
through MLT arrangements, with spot
settlement only beginning to act as the
mechanism that prices deviations and reveals
intra day scarcity or oversupply, which are
increasingly driven by output variation from
renewable generators, such as solar
concentrated in daylight hours.

Spot markets are progressing, but unevenly,
and administrative constraints are still
meaningful. Spot reform is advancing
province by province, strengthening time
varying price and settlement signals where
implemented. As of Q1 2026, seven provincial
spot markets have entered formal operation,
with many others still in trial. At the same time,
price formation remains shaped by
administrative design choices (including price
caps, benchmark anchoring, and provincial
implementation differences), so spot market
existence does not automatically translate
into full transparency or full buyer exposure to
short term price signals.

1 Retail procurement is increasingly market

? Ebaséd far E&I users, but exposure to
temporal pricing is mostly indirect . Most
eligible commercial and industrial users
procure electricity through licensed retailers
and standard retail menus that translate
wholesale outcomes into buyer facing prices
under province specific rules. This current
arrangement hinders attempts to make
granular claims because a buyer can only
practically contract (and prove) time resolved
supply if their retail arrangements also support
time resolved settlement and data access.
Where retail contracting remains mainly
monthly in structure, the system can still
produce granular dispatch and settlement

+&A 0E $s80t&aEft¢ "A6Y +0/&Ett

creating a straightforward pathway for
corporate buyers to make time matched
claims.

For most commercial and industrial users (i.e.,
other than large direct wholesale buyers), the
practical interface is the retail layer, where
licensed retailers transform wholesale outcomes
into buyer facing contracting structures.

Because many retail arrangements remain
structured around monthly settlement and
standard pricing menus, short interval wholesale
price signals and dispatch outcomes are typically
not directly visible or contractible for end users.

16 | China Power Sector and Policy Landscape for Round- the -Clock Clean Power



1.2.

GOVERNANCE AND
INSTITUTIONAL ROLES
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system sitting atop a still centralised dispatch and
grid security framework. This structure determines
where decisions are made (national vs provincial),
which entities control dispatch and settlement,
and how market outcomes are transferred into
buyer facing retail contracts.

As with Section 1.1, the focus here is on the current
operating structure; the longer reform narrative is
provided in Appendix B.

At the top level, the State Council sets the
strategic direction, while the National

Development and Reform Commission (NDRC) and
National Energy Administration (NEA) shape
market reform, pricing policy, and implementation
guidance. At the provincial level, Development and
Reform Commissions (DRCs) and energy
authorities translate these directives into local
market rules, tariff arrangements, and trading
products. Operationally, grid companies and
dispatch organisations remain responsible for
system security and real time balancing, while
power exchanges organise trading, clearing, and
(in most provinces) settlement calculations. Even
where markets are relatively competitive on paper,
dispatch constraints and administrative design
choices can substantially affect realised price and
delivery outcomes.

GEOGRAPHIC HIERARCHY AND
DELIVERABILITY BOUNDARIES

THe proviece isSWE tore unit of power system
operations in China. Most balancing, dispatch
coordination, and retail rulemaking are provincial,
meaning that the same procurement concept (e.g.,
an hourly matched product) might be feasible in
one province but not in another, depending on
spot market maturity, metering systems, and the
degree of retail exposure to time varying
settlement. Above the provincial layer,
interprovincial and regional trading mechanisms
enable large power flows between resource rich
and load rich areas, but these trades are often
constrained by planned transmission utilisation
limited transparency on available transmission
lines, and operational adjustments following
market clearing. For clean electricity claims, this
makes deliverability and evidence requirements
inherently jurisdiction and route specific.



MARKET LAYERS AND
THE BUYER INTERFACE

Commercially, the market is best understood in
layers. MLT contracts anchor most traded volumes
and provide the primary risk management tool for
participants. Spot markets (day ahead, and in some
provinces intra day) increasingly set deviation
prices and reveal hour to hour scarcity or
oversupply, but maturity and transparency still
differ widely across provinces, and administrative
constraints can shape outcomes.

For most commercial and industrial users, the retail
layer is the practical point of interface with
wholesale outcomes. Procurement is typically
mediated by licensed retailers and settled on
monthly cycles, with menu style structures that
simplify wholesale outcomes into buyer facing
prices. The degree to which buyers are exposed to
short interval settlement signals therefore varies
significantly by province and by contract type.

With this structural context in place, Section 1.3
summarises the basic transaction lifecycle
(contracting, scheduling/dispatch, and
settlement) that links wholesale trading to what
buyers ultimately pay and what records are
produced.

1.3.

CONTRACTING (MLT, CPPAS,
AND RETAIL PRODUCTYS)

This section summarises 4 ?f 440"v tEGE
transactions translate into operational outcomes:
what is contracted, what is scheduled, what is
dispatched, what is settled, and what records are
created in the process. For RTC-style claims, the
key point is whether a buyer can assemble a clean,
auditable trail that links metered consumption to
settlement allocations (including deviations) and

to the green attribute instrument used for the

claim.

MLT contracts anchor volumes, but do not replace
real-time dispatch. MLT trading remains the
foundation of power transactions and the main
risk-management tool for both buyers and
generators. These contracts are generally treated
as forward (financial) arrangements: they define
contracted volumes and pricing, but physical
dispatch is still executed by dispatch organisations
based on system conditions and security
constraints. In practice, this means MLT outcomes
need to be read together with spot settlement and
deviation settlement to understand what was
actually delivered (and what evidence exists for
time-resolved claims).




Spot markets are where real temporal price and
settlement signals emerge, but access and
maturity vary. In provinces with spot market
operation, the market design typically includes a
day-ahead stage, followed by intra-day
adjustments, with real-time balancing performed

by the system operator at short intervals (as short
as 15 minutes in several provinces). In practice, the
day-ahead market is the most consistently
available component; intra-day markets are still
uneven and are sometimes used only under
system stress or executed via dispatch

instructions rather than continuous trading. Real-
time operation is primarily a balancing tool and is
not yet widely tradable or transparently settled for
end-users. Nevertheless, spot settlement is still
relevant because it prices deviations around MLT
schedules and reveals scarcity or oversupply on an
hour- by-hour basis.

Deviation settlement is the bridge between
contracts and reality. Because dispatch and
forecasting conditions change continuously,
actual generation and consumption will rarely
match contracted schedules exactly. The
difference is handled through deviation or
imbalance settlement, which is increasingly linked
to spot prices in provinces with operating spot
markets. This has two implications for RTC-style
procurement. First, it is a key part of the auditable

EA A£% Uts?a"&ta” EOGEAtfactE"Aata -

creates a history of short-term imbalances.
Second, it is where many firming concepts become
real (or fail to): if a buyer seeks a time-shaped
clean product, the treatment of deviations and
curtailment adjustments determines whether the
product can be reconciled credibly to meter data
and settlement outcomes.

The retail layer is the buyer-facing interface. Most
commercial and industrial users participate
through licensed retailers, with procurement
typically negotiated on annual cycles and settled

0t0 0&40E$,4060640Yf E & £ 1trE&"46tsd

translate wholesale outcomes into buyer-facing
prices, so end-user visibility of short-interval
settlement can be limited even where spot
markets exist.

Electricity transactions generate several record
types (e.g., interval metering data, settlement
statements, and retail invoices). Which of these

are accessible to buyers and suitable for third party
verification varies by province and customer
segment. The implications for clean attribute

claims and time-resolved approaches are
addressed in Chapter 3 (GECs and claim rules) and
Chapter 6 (implementation pathways and MRV
requirements).

=0t +00" EJF 440G"v t0" 6E&F& t&0A E~

of producing time-resolved operational and
settlement signals but translating those signals
into buyer-facing RTC-style procurement depends
on retail contracting pathways, access to interval
data, and consistent reconciliation across
metering, settlement, and certificates. With that
market context in place, Chapter 2 turns to the
supply side: how renewable generation has been
incentivised and integrated, what policy
mechanisms shape renewable procurement
(including green power trading and corporate
PPAs), and what constraints in renewable buildout
are now emerging as renewables move deeper into
market-based pricing and settlement.
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2.1.SUPPLY-SIDE SUPPORT
FOR RENEWABLE ENERGY

2.1.1.SUBSIDY FEED- IN

TARIFF ERA

From 2009 to 2020, China used a Feed- in-Tariff customers. FiT levels were differentiated across
(FiT) subsidy scheme to encourage the provinces based on the quality of local wind and
development of renewables. This FiT comprised solar resources. Renewable projects built during
two portions: a base compensation equal to the the FiT subsidy era generally enjoyed priority
prevailing coal on-grid benchmark price (paid by dispatch with the intention of guaranteeing their
the grid company), and a subsidy portion funded generation offtake, although overbuilding and line
via an end-user surcharge on C&l electricity congestion would eventually still lead to

curtailment problems during the mid-2010s.

Figure 1: Wind and Solar FIT Evolution in China
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Source: The Lantau Group In the final years of the FiT subsidy era, the value of
the subsidy portion was determined via a
competitive allocation mechanism (i.e., a reverse
auction) rather than fixed by policy, and subsidy-

U EEfsY a&Ett AEA& t¢,EY'0t& ¥ E" J
receiving contracting or dispatch-related perks

and benefits for choosing to forego subsidy

support. FiT compensation was generally uniform
within each category and did not differentiate by
hour of generation, reflecting a policy emphasis on
deployment volumes rather than temporal system
value.

With FiTs starting at generous levels in 2009,
capacity expansion and industry scaling were brisk,
with technology costs falling rapidly. Solar FiTs
were adjusted for the first time in 2013, followed by
wind FiT adjustments in 2015. Over the latter half of
the decade, FiT levels for both wind and solar were
gradually adjusted downward across all regions
until the subsidy component declined to nearly
zero.

22 | China Power Sector and Policy Landscape for Round- the -Clock Clean Power



2.1.2. GRID-PARITY 2.1.3. POST-FIT MARKET PRICING

FEED- IN-TARIFF ERA AND THE INTRODUCTION OF CFDS
By 2021, grid-parity Feed-in-Tariffs became the In early 2025, the release of Document No. 136
& 0A&" F£IA G EG "&4& GIUEAA 08 01U inallkdked avdetisive shift toward full market-based
newbuild wind and solar projects, replacing the offtake for renewable generation. * All projects
subsidy scheme (which continued to be paid out to connected to the grid before 1 June 2025 were
older projects). Under the grid-parity FiT scheme, EE QYU QEAEDBs&&EIYT AREA& tJf¢EA G
wind and solar generators received dispatch eligible to sign Contracts for Difference (CfDs )
compensation equal to the local coal-fired base with the grid company. This mechanism applied
price, with no additional subsidy component. Early retroactively to grid-parity projects commissioned
policy indicated grid-parity projects would be between 2021 and 2025, with CfD strike prices
eligible for 20-year offtake agreements, although typically benchmarked to the prior guaranteed
this was later revised. Although dispatch was offtake rate (i.e., the local coal-fired base rate). In
guaranteed, the annual offtake volumes were not effect, this arrangement preserved continuity in
+06 & 04 athdalised reasonable utilisation project revenues while requiring generation to be
a+ tf?E Et40& AE+AEAt?2a84AatA" E St &okhkpower arkets, strengthening the
eligible for guaranteed grid-parity compensation. price discovery function of the markets while
Any generation beyond these contracted volumes neutralising revenue volatility.

could be sold in the emerging power markets. For newbuild projects, CfD strike prices are now

determined via competitive auctions, with
provincial policymakers setting the total volume of
generation eligible for CfDs based on local
conditions and renewable energy consumption
targets. All generators with CfDs now sell their
generation into the open power markets, with the
grid company settling the difference between the
prevailing market rate and the contracted price.

In the grid-parity era, as in the earlier FiT regime, These difference payments are funded via a fee
the grid company remained the counterparty, collected from C&I power buyers, similar to the
compensating generators directly at the original renewable development surcharges levied
benchmark price, but without an end-user in the FiT subsidy era.

surcharge to fund payments. Notably, this

compensation scheme persisted even after Document No. 136 transitioned renewable

vi A+UEO0&TR It | &t irédE /£t generation into market-cleared pricing while
stabilising project revenues via a CfD settlement
mechanism. This change increased the relevance
of time-varying electricity value, signalling a clear
need for green flexibility and energy availability
when and where buyers most appreciate it.

generators fully into the power markets. As a
result, although renewable generators were no
longer receiving fixed subsidies, they continued
to earn policy defined dispatch prices that
diverged from market rates earned by other
generators. During 2021-2022, when coal prices
were elevated, so- A"68EAfuY 4& T ~
compensation was materially lower than market
prices; by contrast, during 2023-2024, grid-
parity compensation consistently exceeded
market prices. The gaps between grid parity
compensation and the prevailing market prices
highlighted the limitations of benchmark
anchored tariffs, setting the stage for a
transition toward market cleared pricing
mechanisms.

1. NDRC & NEANotice on Further Deepening the Market-oriented Reform of — On-grid Tariffs for New
Energy and Promoting High-quality Development of New Energy, NDRC Price [2025] No. 136.
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The FiT scheme and the CfD scheme imposed no
requirement on flexibility, leading to massive solar
and wind capacity growth while the demand
pattern changed and the grid network
development could not keep up with their speed,
which led to cannibalisation of renewables. While
there was a short period of time when building
generation-side battery was part of the
requirement of applying for renewable capacity
quotas, this was later removed when the CfD
scheme was announced. Since 100% of renewable
volumes are now exposed to spot market
settlement, they are now receiving clear signals
about renewable oversaturation (especially when
markets settle at CNY 0/kWh during maximum solar
output). These pricing signals push renewable
operators to actively manage their hourly dispatch
profiles, secure PPAs for stable income and
improve forecasting accuracy.

add v frEQE?"¢0Eto
introduced in 2019 as a renewable power
consumption quota system. It initially applied to
wholesale market participants, including grid
companies, electricity retailers, and large
wholesale power buyers. Quota levels were modest
in the early years and differentiated by province,
reflecting regional variation in wind and solar
resources. Over time, both the scope and ambition
of the RPS have expanded. Responsibility for
compliance has increasingly shifted from supply-
side entities towards the power customers
themselves, especially energy intensive industrial
users like cement, steel, and polysilicon producers.
In parallel, annual RPS targets have been raised

&E /EA46Et&01040ET24&4at 440 v ¢
capacity expansion. In 2025, the average provincial
RPS level for obligated entities was 37.5%, ranging
from 24.2% on the low end (Fujian) to as high as
70% on the high end (Sichuan/Yunnan/Qinghai).

To date, the RPS represents the strongest demand
side policy driver for renewable energy in China.
Critically, however, the RPS is purely volumetric: it
specifies how much renewable electricity must be
consumed, but not when or where that electricity

is generated. As a result, RPS demand in load heavy
but resource constrained provinces (like
Guangdong, Jiangsu, or Shanghai) can be satisfied
by renewable generation from resource rich
regions that face curtailment risk. This design has
facilitated large scale interprovincial renewable
flows, improved national resource allocation, and
reduced wind, solar, and hydropower curtailment
during the early stages of rapid capacity growth.

The volumetric nature of the RPS has also

+ &EAI&AETIAE>ED
market. Because RPS obligations can be fulfilled
using unbundled GECs, the RPS provides a stable
source of demand for certificates and helps
establish GECs as a core compliance instrument.
The early RPS design with obligations imposed
primarily on grid companies and retailers (rather
than directly on end users), kept compliance
relatively straightforward and contributed to rapid
market acceptance.

&U 64 tv& 0A&" At\rov]t? t

While it has been effective at scaling renewable
consumption, the RPS lacks temporal and
locational differentiation. This means that under
the RPS, solar and wind generation from different
regions and produced at different times is treated
as economically identical. As renewable capacity
expanded, this design led to cannibalisation
effects, especially for solar projects.
Cannibalisation is largely a temporal phenomenon
with surplus solar output concentrating in the
same midday hours, depressing prices and raising
the likelihood of curtailment. This shifts the nature

Ut a80°'v £ EQE? ¢ BE$:,+404& +&1AA60E

guestion of renewable integration, which in turn
Jpcreasgste impg@tance of storage, demand
flexibility, and more time-resolved procurement
and verification approaches.

In practice, several renewable-rich provinces
(including Shanxi, Hubei and Chongqing) fell short
of their RPS targets in 2024. While curtailment can
contribute to lower realised renewable
consumption in regions with relatively abundant
renewable resources, RPS non-compliance can
also reflect constraints in grid infrastructure, local
demand growth, and the practical limits of
transmitting renewable generation to obligated
consumers.

UEG&T Ut add v i



These dynamics are most visible in renewable-
surplus western regions, where development has

outpaced local load growth and the transmission Corporate PPAs have historically played a limited
E &EGv $ (&468&E1& tED &IYEQE "&&oRintQinagrefecting shegrd company and,

to the re-emergence of high solar curtailment in more recently, licensed retailers serving as the

2025 (35% in Tibet and 14% in Xinjiang). As dominant counterparties. Only in the last several

western regions increasingly depend on eastern years have green corporate PPAs emerged as a

provinces to absorb surplus generation, importing potential offtake channel, driven by rising RPS

>A0AE vt " AET¢+464& +&1 U1o Ao tauetas pnd the markefisatigniof renewable
m|dday oversupp|y and weaken project economics. generation; hOWGVGI’, uptake remains limited so far.
o ) Public information on green corporate PPAs in

Because electricity must be consumed at the time China is limited. Announcements typically confirm

it |s.gen(.arated, _|mported solar frqm western the participating parties, location, and

regions increasingly competes with local solar (sometimes) contract tenor or intended supply

generation in importing provinces, most acutely source, but commercial terms (including pricing,

around midday when solar output peaks. Even volume structure, and allocation of imbalance or

higher RPS targets in importing provinces cannot curtailment risks) are generally confidential and

fully resolve this issue, as the constraint is should not be inferred from public disclosures.

temporal and system based rather than purely

volumetric. Addressing the next phase of A clearer public example, closer to the }

renewable integration therefore requires 40&E 07&4& 078t oo tA 0OAE &J%?" % "aU

mechanisms that recognise when clean electricity 2024 announcement of a 20 year green power

is delivered (and consumed), not only how much is purchase framework cooperation agreement with

delivered over a month or year. CGN New Energy (Zhejiang) Co., Ltd for its Haiyan

. o ) campus. The agreement covered green electricity
Recognising these limitations, Chinese regulators trading volumes for 2025 (2044 and is supplied
have begun to evolve the RPS framework. In 2024, U Gf 5Rv toabaséd ieNewable projects
RPS obligations were extended explicitly to high- including the Haiyan Port tidal-flat photovoltaic
consuming corporate electricity consumers, project and the Cixi offshore wind project in

starting with the electrolytic aluminium industry. In Ningbo. Commercial terms were not disclosed. This

2025, the SRE?F#0E YEF 0 +4 &4 01 04 ¥ oddipledbtwithstanding, a 20 year CPPA term is
5+a/ady i Xingataced further reforms, very uncommon in the current China context; multi

emphasising coordination between regional RPS year corporate renewable procurement

targets, grid capacity, dispatch capability, and local agreements more typically fall in the 3- 10-year
renewable development. The policy signals a shift

) I 4 range.
away from a single utilisation rate metric toward
integrated indices that more comprehensively Corporates more commonly procure green
assess renewable system health. Thanks to the electricity through retail contracts with licensed
volume quotes in the new CfD mechanism, the retailers. These arrangements remain the
expansion of local distributed renewable dominant channel for most buyers, while a distinct
development is now coupled with RPS targets, "&a?"EtU fs/AA4 EA&tiY EEGY + OEZ
discouraging excessive or indiscriminate capacity (including dedicated connection arrangements) is
expansion. discussed in the next section.




DIRECT GREEN
POWER SUPPLY PROJECTS

Released in May 2025, Document 650 established
the first national framework for direct green power
supply projects. ? These projects allow an end-user
to take a majority ownership stake in a renewable
generation asset and supply electricity primarily to
its own facilities, while in provinces with operating
spot market retaining the option to export surplus
power to the grid. As a complementary measure,
Document 1192 issued in September 2025 clarified
the applicable pricing arrangements for corporates
and generators participating in green direct supply,
particularly with respect to the calculation and
allocation of transmission and distribution (T&D)
tariffs. 3

2. NDRC & NEA Notice on Orderly Promoting the Development of Green Power Direc t Connection , NDRC

Energy [2025] No. 650.

By the end of 2025, more than ten provinces had
issued formal or draft implementation policies
dealing with the implementation for direct green
supply projects, reflecting different regional
priorities while aligning closely with provincial
industrial strategies. In some cases, green direct
supply is targeted at export-oriented industries

like batteries and chemicals to address CBAM
exposure and enhance supply-chain traceability. In
resource-rich provinces, it supports resource-
conversion industries such as electrolytic
aluminium, hydrogen, and polysilicon, transforming
local renewable resources into higher-value
manufacturing output. In more developed regions,
it is positioned as a tool to facilitate industrial
upgrading, particularly for data centres and
semiconductor manufacturing. Provinces like Inner
Mongolia, Jiangsu, Xinjiang, and Yunnan have
collectively approved over 50 green power direct
supply demonstration projects, while Ningxia has

0"+0AAEAT&AETA +0& -Frovifidiafigre®rt A

power direct supply project, enabling a new
procurement channel for end-user offtakers

2.3.

The main challenges discussed in this section,
namely curtailment, negative pricing, and pressure
on renewable project profitability, should not be
treated as three separate problems. They are
closely related manifestations of the same
underlying tension: renewable capacity is being
built faster than the grid, market arrangements,
and operational flexibility can absorb it, while
existing green accounting remains predominantly
volumetric and therefore weakly connected to the
hours in which the system is over- or under-
supplied. Limited sources of flexibility (e.g.,
storage or demand response), highlight the

E &EGv $?E 61 ¢8404&E+t& + a4U&T +

output to other periods of time, which in turn
increases curtailment risk and depresses realised
prices. These challenges help highlight how time-
resolved approaches, including granular clean
energy matching, are relevant as part of the next
phase of renewable integration.

3. NDRC & NEANotice on Improving the Pricing Mechanism to Promote Local Consumption of
Renewable Energy Generation , NDRC Price [2025] No. 1192.
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2.3.1. CURTAILMENT Curtailment risk is now re-emerging as capacity
. R L ~ additions since 2024 have once again outpaced
+ & A00E0&TA0F &40"v § EQE? "¢ 0E t RAE+IBEELYEZAtuyv ", 8604&ET& ¢ ¢t -

in distinct phases. Wind curtailment emerged for amounts of new generation. While new renewables
the first time around 2010, with hydropower are displacing thermal generation, they are also
curtailment appearing around the same period competing with other sources for dispatch in the
(especially during rainy-season surpluses). Solar same hours. Further reforms are needed for wind
curtailment began appearing slightly later, around and solar capacity additions to remain at high
2015. Wind curtailment levels averaged roughly 10- levels J especia”y improved system p|anning’
17% during 2010-2016, while average solar deepening of market-based dispatch and price
curtailment reached 12% by 2015. In Sichuan, Signa|sl and strong investment in f|ex|b|||ty
hydropower losses were reported to be as high as resources (including storage). Additionally, wider
15% of seasonal output in 2013. Conditions adoption of hourly green-attribute tracking (e.g.,
improved after monitoring enhancements and granular certificates) could support curtailment
policy interventions. These included the reduction by making the timing of renewable
establishment of dedicated curtailment tracking, generation visible and verifiable to buyers,

and an eXpIicit shift away from indiscriminate retailers, and (Where re|evant) regu|atorsl

capacity expansion (including newbuild
moratoriums in the worst-affected regions).
Measures such as RPS targets and demand
response schemes also played a (smaller) role.

The drivers for curtailment in the mid-2010s
were primarily structural. Wind and solar
capacity expanded more rapidly than local
AEG0ALY ?&at"0A+&4&4ET E &EU
absorb generation variability. Additionally, end-
users had limited incentives to shift their
consumption patterns and interprovincial
transmission infrastructure lagged the capacity
buildout. UHV lines require at least 3-5 years
from planning to commissioning, while wind and
solar projects can be built in just 1-2 years. Local
grid network upgrades also trailed the demand
created by large-scale injections of variable
renewable output.

Institutional coordination challenges
exacerbated the physical constraints. Even in
cases where inter-provincial transmission
capacity existed, importing provinces were
reluctant to accept large volatile power flows
that could stress system stability. As a result,
wind and solar curtailment was most severe in
traditional power-exporting regions with weak
local load growth like Qinghai, Xinjiang, Gansu,
and Inner Mongolia, along with hydropower in
Sichuan and Yunnan. Renewable generators
suffered significant financial losses due to
curtailment during this period, as their
compensation was based on dispatch hours.
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Figure 2: China Wind and Solar Curtailment Rate 2015-2025
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In turn, time-matched procurement creates
incentives to shift flexible demand toward high-
output periods and invest in assets that can
transfer renewable generation into higher-value
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Solar Curtailment Rate

settlement rate was negative for every hour of the
day between 8am and 4pm throughout all of Q2. In
periods of high wind, solar, or hydropower output,
especially during low demand hours, renewable

YEGE "&4&4 0tA"0tEDAEEA+&A&ET E &Euv 1
absorb energy through demand, storage, or

exports. When combined with must run thermal

units and limited short term flexibility, this

oversupply places severe downward pressure on

clearing prices. Public disclosure of hourly

settlement prices remains uneven across

provinces while the spot markets are still broadly

immature, so comparable time series are not

consistently available nationwide.

hours (including most prominently storage, but
also firmed portfolios). Where these measures
reduce the concentration of surplus generation in
oversupplied hours (particularly at midday for
solar), the system requires fewer curtailment
actions and renewable projects capture higher
realised utilisation and revenues.

Negative prices remain periodic and regionally
concentrated, but their frequency has increased
as more provinces introduce spot markets and
expose generators to marginal pricing. While
occasional periods of negative pricing can be
normal and even useful features in healthy power
markets, extended periods of negative pricing
typically indicate more fundamental power system
weaknesses.

Even if renewables manage to avoid curtailment
and secure dispatch, they also face growing
exposure to very weak or even negative prices in
short term power markets. Negative pricing in
China has emerged as a byproduct of rapid
renewable expansion combined with inflexible
system operations and increasingly market based
spot settlement. Shandong provides a stark
illustration: in 2025, its average spot power market

Figure 3: Shandong Day-ahead Spot Market Quarterly Average Prices
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For renewable projects, weak market prices create
a new revenue risk: energy may be dispatched but
settled at prices that are insufficient to cover
operating costs or, in extreme cases, require
generators to pay to remain online. As a result,
overcapacity shifts the challenge from physical
curtailment toward economic curtailment,
underscoring the importance of flexibility, demand
response, and improved price formation in
managing high renewable penetration. It is also a
reminder that a volumetric green power paradigm
is increasingly misaligned with system realities,
hence the need for hourly matching.

In response, power buyers increasingly anticipate
further price declines and have adopted more
assertive negotiating positions, while showing
greater reluctance to commit to long term fixed
price contracts like multi-year PPAS. In provinces
with active spot settlement, this also creates a
hedging challenge: solar-linked PPAs primarily
deliver in already-weak daytime hours and
therefore provide limited protection against price
risk in the higher-priced hours when solar output is
low. However, available evidence suggests that
these pressures have not yet translated into
materially tighter financing conditions. Recent
interviews with developers indicate lenders
continue to anchor credit assessments primarily
on sponsor strength, balance sheet quality, and
policy continuity, rather than on the presence of
long term corporate PPAs. While profitability

a340°v tY EEGT ?E t &AE ta >EfU"ooEessuresare clearly rising, their impact on

consistently since 2022, including a compression
of the green premium relative to the price of brown
power. This trend has been reinforced by rapid
renewable capacity expansion, the emergence of
spot market price volatility (including weak and
occasionally negative prices), and the
implementation of Document No. 136, which has
reduced guaranteed volumes and increased
AE>ES6 E VIED

Figure 4: Historical Green Power Price
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Guangdong

bankability appears, at least for now, to be indirect,
suggesting a lag between marketisation risk and its
consideration in financing practices for renewable
projects in China. This should not be read as
implying that merchant-only financing has become
standard; rather, CfDs (where available) and
sponsor balance sheets remain the dominant
stabilisers as market exposure increases.
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Chapter 2 highlighted how renewable value is
increasingly shaped by market dynamics, including
declining green premiums and growing pressure on
project revenues. In this environment, the
credibility and design of green attribute tracking
have become more meaningful. Because the value
of a green attribute j which is an inherently
abstract product - is institutionally constructed
through market design, the credibility and
reputation of the tracking instrument directly
influence the trade of renewable energy. More
specifically, the rules governing certificates
determine what buyers can credibly claim, how
renewable consumption is accounted for, and how
any green premium is priced.

a" &E t ft&a+ t&+ 0 t& t 440"v t5# ¢
has evolved from its early years as a small
voluntary pilot into the central instrument for
renewable attribute issuance and retirement, and
the key foundation for any future move toward
more time-resolved claims.

31| China Power Sector

3.1.GEC POLICY REFORM

3.1.1.HISTORICAL
DEVELOPMENT OF GECS

a&d0"v $5# t& 1&édgrisddinatipnal
renewable energy certificate. It functions as a
blockchain-based digital instrument representing
the environmental attributes of 1 MWh of
electricity generated from renewable sources.
Today, GECs are issued for all renewable
generation types, including wind, solar,
conventional hydropower, biomass, geothermal
and marine energy, following the implementation
Ut&aEt tsU+88tA >E "YEt: BA&AEItX>
EadB0W tB#3AATTIE> 6>EALt&A +Yat a” EA
reforms, starting as a voluntary pilot into the key
regulatory mechanism governing how renewable
energy attribute is tracked, traded, and claimed
across China.

The GEC system was officially launched in 2017 by
the Renewable Information Management Center
(RIMC), a subsidiary of the NEA. In its initial phase,
it functioned as a voluntary subscription and
subsidy-alternative revenue channel, issuing
certificates exclusively to subsidised onshore wind
and utility-scale solar projects to alleviate cash

flow pressures from delayed subsidy payments.

These early Subsidy-Alternative GECs were
priced at the level of the foregone subsidies,
ranging from USD 32-95/MWh, which proved
unattractive to most market buyers. The high
price, combined with weak voluntary demand
and no policy compliance demand resulted in

very low transaction volumes. For instance,
"AA EA0Y1& 1&GEE DRIopmient
Report published in 2025, between 2017 and
2020, nearly 30 million GECs were issued, yet
fewer than 42,000 were traded. Just 1% of the
estimated 2,300 TWh of renewable power
generation over the 2017-2020 period saw
corresponding GEC issuance, and a negligible
fraction of those GECs would actually go on to
be traded.

Pplicy Landscape for Round- the -Clock Clean Power



In 2019, the GEC issuance scope was expanded to
include grid-parity wind and solar PV projects,

creating a new Grid-Parity GEC product with a more

market-aligned price. This marked the beginning of

This transformation was institutionalised in August
2024 with NEA Document No. 67, which confirmed
GECs as the sole instrument for domestic RPS
compliance, excluding all international and

&A&4Et E &Euv tZF£EA + 640Y+tU af +, &g@dihcial-level certificates. 6 The Electric Power

dependency. In contrast to the Subsidy-
Alternative GECs, these new instruments were

Business Qualification Management Center under
the NEA became the issuing authority, while the

AAEATU” 0 Ef0 £E &6EJT EUGSEA & RIMCishifideifo avdekniedE support role. GECs may

willingness to pay a green power premium. Prices
dropped rapidly, and by 2022 a Grid-Parity GEC
cost just USD 8/MWh. The concurrent
implementation of the RPS and subsequent launch
of the Green Power Trading Pilot Programme in
2021 established a market structure for green
compliance based on GECs. Then in November
2022, a new policy clarified GECs could also serve

now be traded via bilateral negotiation, listing, or

auction j but only once, with no secondary trading

among end-users. A key coordination policy was

introduced that same month by the NEA and MEE,

E & ;.08 ad0Yt tsAa Ef 0EtfuEAA 04 Gt
GECs and China Certified Emission Reductions

(CCERs).” tUE?10 0&4& t6"&E Jta&dvér ad0"v £
Energy Law, GECs were recognised as a

" F"fA G0 64" 0AET&0 & +UE0&T?4&440 T kdhtoAatimachanism for promoting renewable
A 0& O6tTEGE YEfA 0 +0 && GVAOG&EQO &é&nErgyAconsumption.

system, allowing provinces to use GECs to offset
any energy consumption exceeding the allocated
limits. 4

The most transformative development for GECs
arrived in August 2023 with the release of NDRC
Document No. 1044. This policy designated the
GEC as the key instrument for demonstrating

green attributes in China, including for certifying
and consumption green electricity, resolving prior
ambiguities and concerns over double-counting
with other instruments. ® It mandated the issuance
of GECs to all renewable energy sources, elevating

Following the elevated prominence of the GEC as
the sole recognised renewable consumption
compliance instrument in China, the I-TRACK
Foundation announced the cessation of new
International Renewable Energy Certificate (I- REC)
issuance for registered Chinese renewable assets

U 6tQ" Aat "1¥=0%1&4"&% "GEfU 0&AJT&
Document No. 262 outlined a roadmap to fully
establish the GEC market by 2027 and refine it by
2030.8 Key measures included implementing a GEC
cancellation mechanism for the first time,

extending RPS obligations to targeted industries

by 2030,° linking GECs to carbon-emission audits,
and promoting international recognition of GECs.

&aEfs# v i 6EtU at"f + OEUEQN&” E+480 & +UE0&T& &
the central, legally recognised &66~ + Uf adda v %

green attribute tracking system.

NDRC, National Bureau of Statistics & NEA, Notice on Further Improving the Work Related to Excluding
Newly Added Renewable Energy Consumption from Total Energy Consumptio n Control, NDRC
Operation [2022] No. 1258.

NDRC, Ministry of Finance & NEA Notice on Promoting Full Coverage of Renewable Energy GECs and
Boosting Renewable Energy Consumption , NDRC Energy [2023] No. 1044.

NEA, Rules for the Issuance and Trading of Renewable Energy GE Cs, NEA New Energy [2024] No. 67.

NEA & MEENotice on Effectively Linking Renewable Energy GECs with the Voluntary Emission
Reduction Market , NEA New Energy [2024] No. 124.

NDRC et al.,Opinions on Facilitating High-Quality Development of t he Renewable Enerqgy GEC Market,
NDRC Energy [2025] No. 262.

Steel, non-ferrous metals, petrochemicals, construction materi  als, chemicals, and data centres.



The GEC market underwent a dramatic

This exponential expansion was driven by policy
transformation from 2021 to 2025, characterised

reforms that expanded the range of eligible

by explosive growth in trading volume, alongside a renewable energy projects, growing corporate
sharp decline in prices. Trading volume surged demand, and increased market liquidity. In

from a mere 0.6 TWh in 2021 to 930.5 TWh in 2025, contrast, the monthly average price trend shows a
representing a compound annual growth rate of clear downward trajectory, reflecting a significant
>500%.

oversupply of certificates as issuance largely
outpaced demand growth.

Figure 5: GEC Annual Trading Volumes 2021-2025
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This price collapse has critical implications. A green power premiums as renewable generation

certificate market priced near zero carries limited costs and market prices have fallen, and as
signalling value. It provides little incentive for certificate supply expanded faster than demand.
buyers to differentiate renewable attributes by Later sections of this report discuss how

time, location, or additionality, and it limits supplementing GECs with more time-resolved
AEE>E® E vi mdnétse aytking beyond approaches could, over time, enable differentiated

s EY+3" t1Q-af Ut EGE? " ¢6E+ ?E |t}aBldemdsvithin fhe BEGC market.
GEC prices has mirrored a broader compression of

Figure 6: GEC Monthly Average Price 2023-2025
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Document 107 in January 2026 represents a critical
EVUA0EUEN&TA&0T&4AET E ®WByiv tE> 6+

introducing mandatory cancellation of expired

certificates and enforcing annual matching for

consumption claims, 11the 2026 rules address key

operational gaps, transitioning the GEC system

from establishing basic coverage and liquidity to

enforcing temporal integrity and environmental

"&& 8¢ +&ETEDAG+ 4>4&EIf}AET0E?6H

+ E ttAd"+ Ef EQ $"+?80/AordérU TA

green power consumption, laying groundwork for

the future international recognition of Chinese

GECs.

T
v 4 u =
vt (VA

r# v t>4E? 1 0t A40E Ei15# t& "AEH
evolution from conditional acceptance to full,
unconditional recognition, following sustained
enhancements to the credibility of the GEC

40 & +UE0&T4&& EBUIT=04&4"606EJtr#
with GECs was highly cautious and conditional.
However, following the systemic policy reforms

from 2023 to 2025 and sustained technical

consultation between RE100 and Chinese

40 &84&+&4 0 Jf A440E Et5# fUA&GGOEH
recognition. In a May 2025, release, RE100

announced the unconditional recognition of the

reformed GEC system, stating the GEC now

EO + E £ EQE? ¢BE t + Aa" E ta'>Et"
real- ? 6 /& 1 &0 12 AlRistenables an easier

compliance path for RE100 member companies in

China and secures renewable consumption

recognition across global supply chains.

|

10. NEA,/mplementation Rules for the Management of Renewable Energy GECSs (Trial), NEA Qualification
Regulation [2025] No. 107.

11. After 1 January 2026, GECs used to make green electricity consumption ¢ laims must correspond to
electricity generated in the same calendar year as the consumption.  This moves beyond the previous
two-year validity window and explicitly encourages stakeho Iders to improve temporal matching
precision, signaling alignment with evolving international standards for granula  r accounting.

12. Climate Group, China's Energy Market ‘Open for Business' After Support from RE100 on Certificates , 8
May 2025, https://www.theclimategroup.org/our-work/press/chinas-energy-marke t-open-business-
after-support-re100-certificates
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3.2.2. EVOLVING INTERNATIONAL 3.3. INTEGRATION OF GECS AND
STANDARDS: TOWARD IR Xy 72 | a VAR ajoA

TEMPORAL MATCHING
China's carbon regulatory framework operates

The trend in international Corporate climate through two Systems: the mandatory national
accounting is also moving toward stronger Emission Trading System (ETS) covering more than
expectations on where and when clean electricity /3,500 companies from the power, steel, cement,
at + AEAITv }av 1A "Us&Zro  "&E 1 REgkd aluminium smelting sectors; and the voluntary
Standard Version 2 is one prominent example, CCER scheme. Seven regional ETSs operate in
introducing more stringent criteria for Scope 2 parallel, established earlier and covering sectors
decarbonisation that include the use of credible and entities not yet included in the national
contractual instruments and stronger geographic system.
and temporal matching requirements, to be ] o
phased in starting with the largest electricity The national ETS does not regulate the indirect
consumers. emissions (Scoge 2) from pgrchasedAeIectrlcny for
A >E EATE(0&A&KAE I1}aETQ##v ¢ "0 &a
In parallel, the Greenhouse Gas Protocol is that, at present, indirect emissions from electricity
conducting its Scope 2 update process, including use by covered entities are not included in the
proposals that would tighten eligibility and place guota management scope of the national ETS. 13
greater emphasis on geographic and temporal This differs from the practice of some local ETSs,
alignment, while other reporting frameworks which incorporate indirect emissions from
(including 1SO 14064 1) are also evolving to raise electricity and allow their reduction through the
scrutiny of electricity claims. These separate use of green electricity.

processes are not necessarily synchronised and
final requirements will vary, but they collectively
indicate rising expectations towards corporates
for time-consistent evidence of renewable
consumption.

_A8GET 440"V $5# t° E1?E668t 284 GECs and CCERs serve different but

matching under RE100 and current SBTi guidelines, complementary purposes:

they remain a monthly i_nstrument anq are not ~ GECs function as the primary instrument
equipped for the emerging best practices around for renewable energy attribute tracking
hourly (24/7) matching. Separately from formal and consumption claims.  They certify the
standards, voluntary leadership initiatives such as zero-carbon nature of the underlying
}aET 040"&EF5 + v I IV$T 4#F "064& electricity, allowing corporate buyers to
reinforcing this trend by encouraging corporates reduce their Scope 2 emissions. While

to move toward round the clock carbon free essential for regulatory mandates (e.g. the
energy. Taken together, these developments sE+"61A 0& 06tt E &EGJIrEQE?"
suggest that international acceptance of Chinese Standards) and voluntary initiatives (e.g.,
instruments will increasingly depend not only on RE100, SBTi), GECs cannot be used for
attribute integrity (i.e., avoiding double counting), national ETS compliance. Their role is to
but also on the ability to link claims to time- and directly promote renewable energy
location-consistent evidence. development and consumption.

CCERs operate within the voluntary
carbon market as carbon offset credits.
They are designed to incentivise projects
with high additionality - emission reduction
activities that would not have occurred
without the carbon finance incentive.
Regulated entities under the national ETS
can use CCERs to offset up to 5% of their
annual carbon allowance obligations.

13. MEE Notice on Matters Related to the National Carbon Emiss ions Trading Market for 2025 , MEE
Climate [2025] No. 140.
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Prior to the establishment of a formal coordination
mechanism, certain renewable projects were

eligible for both GEC and CCER issuance, resulting

in potential double counting of environmental

attributes. This loophole was eliminated in August

2024 when the NEA and MEE jointly issued a

sAa Ef 0Ett0 &A&AEK ty&artransiidn + & ?
period starting October 2024, deep-sea offshore

wind and solar thermal projects must choose

between issuing GECs or applying for CCERs for

the same generation. After the transition period,

the linkage requirements will be adjusted based on

the assessment of the voluntary emission

reduction market and the operation of GECs. An
information sharing mechanism has been

established to ensure data authenticity and

traceability.

JAEFR# v £ A+UE0&ZIR
2026 * looks to solidify the linkage between GECs
and the CCER market by mandating the
cancellation of GECs for any generation period
where a project successfully registers
corresponding CCERs. Forward-looking provisions,
such as requiring annual matching from 2026 and
encouraging improved temporal precision, lay the
groundwork for the GEC system to support more
granular, future-ready carbon accounting and
trade-related carbon footprint calculations.

It $Jt EGE- £ AS3wed

A traditional monthly instrument like a GEC can be
integrated with an hourly instrument (Granular
Certificate, or GC) through a conversion process
using hourly meter data. The process retains the
original monthly EAC as the foundational record of
environmental attributes but combines it with
hourly generation data from a specific clean energy
asset. Practically speaking, this requires access to
interval generation data for the generator(s)
backing the EAC (at least hourly, and ideally
aligned to settlement interval where available).
This data must be combined with a reconciliation
process that ensures the sum of hourly volumes
equals the total EAC volume, along with a
consistent treatment for any mismatches or
remainders. It also requires an auditable linkage
between the underlying EAC retirement and the
%irpfa:st mped_records to prevent double

counting and allow h?rd-party verification. This

A 0,407°&8 Ofs+ Y "/EE t1&4aELf"'YY EY "&E:

into a time-stamped record, enabling precise

hourly matching between renewable generation
and consumption without replacing existing

registry infrastructure. This approach is consistent
28&ats 0UAY+ ~&AEadrgyTayGranalart
Certificate Scheme Standard, which specifies how
granular certificates can be issued by layering
time-stamped meter data onto an existing
certificate framework. 1°

Supplementing Chinese GECs with granular
certificates or timestamps can be an interim
solution . This can bridge the gap between monthly
certificate issuance and use cases that require

ARGV tU 0RABET5# + Ef/EE éYOEﬁEi@jgﬁeQemp aiprecisionbutremainsa

annual, volumetric accounting for domestic
regulatory compliance and corporate reporting.
They enable entities to fulfil RPS obligations,

(& &0tEDEG && 0 $U
and serve as a key instrument for carbon footprint
accounting. For corporate reporting, GECs enable
buyers to make credible annual renewable
consumption claims for ESG disclosures or for
initiatives like RE100 and SBTi. However, due to
their monthly aggregation design, GECs cannot
support functions requiring hourly temporal
granularity, for instance matching for 24/7 CFE
claims. Consequently, they cannot enable precise,
time-aligned carbon footprint accounting for
specific production periods or individual product
batches.

14. NEA,/mplementation Rules for the
Management of Renewable Energy GECs
(Trial), NEA Qualification Regulation [2025]
No. 107.

15. EnergyTag, Granular Certificate Scheme
Standard Version 2, March 2024,
https://energytag.org/wp-
content/uploads/2024/12/EnergyTag_Granul
ar-Certificate-Scheme-Standard-V2.pdf

supplemental layer rather than an intrinsic feature
Ut&aE+5# f40 & +UEQ&IT t aad”
continue to enable shorter dispatch and

Gt&AE+S/AE+"61 Ase&tlgmegtt 'Epteévaés AtBeJwaderlying metering and

settlement data nee%ed for more granular
attribute tracking is being created as well. An
evolution of the GEC framework toward hourly
issuance and matching would improve alignment
between market settlement, metering, and
attribute tracking, and would provide a clearer
accounting basis for integrating storage and other
flexibility resources.

A practical example of this interim approach was
demonstrated in August 2025, when AsiaREC (a

aYtJ aYt¢” EATO Of
first hourly matched PPA pilot in Guangzhou,
enabling verified hourly matching for 20.5% of
5+°0YMa +f:+°6a0Y#%
consumption. The pilot illustrated how time-
stamped meter data can be layered onto a
foundational monthly certificate to support hourly
matching (i.e., #0E Y E} Gownfiguration 3-style
approach), while retaining the base role of the
national GEC. For further examples of provincial-
scale implementation (Jiangxi, Jiangsu), see
Chapter 6.

Uad&]tA U BE&EAE
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Energy storage is becoming a central enabling
&EAaQ
integration, as rising solar and wind penetration
increases the value of flexibility and shifting
electricity across hours. This section summarises
how storage is developing in China and explains
why its economics and treatment in market and
accounting rules matter for granular matching and,
ultimately, RTC clean power claims.

4.1. CURRENT POLICY AND
MARKET LANDSCAPE

4.1.1.WHY STORAGE
MATTERS IN CHINA

aaot'v t T A&ty
increased the system value of flexibility by
widening mismatches between electricity demand
and variable supply. In provinces with rising solar
penetration, daytime oversupply and evening ramp
GOEEA t40A E" 40YOEL
dynamics, with weak or even negative prices at
midday and scarcity pricing during evening peaks.
Flexible storage can arbitrage these price spreads
by charging during low-price hours and discharging
during higher-value periods, while also providing
system services like congestion mitigation,
curtailment risk reduction, and dispatch
stabilisation. However, these incentives only
translate into investable projects if storage
operators are allowed to participate in wholesale
markets and to stack revenues across energy,
ancillary services, and capacity compensation.

6 YEtU + add'v t0ED&ZF &~

?7&afanf?a0AET 0A"

E+AEtsAE+A

4.1.2. SCALE AND STRUCTURE OF
UL BQE?%2¢0ETa 0 Cxm(,CA

Et&aEfE0AT Uf "Jt add"v f E "&advYt
EDAEEAEAT $5-J&EARAESEEVYET & “YE
(i.e., storage excluding pumped-hydro) comprising

&aEt +0606f UTA&0A EUEG& 6t AA4&4&4 O It
&E Eti & "YE1"AA4&4&4 0 JTIEGEA& AAEU

solutions were dominant, with 96% of all new-type
energy storage in the country being lithium-ion
battery energy storage systems (BESS).

Deployment is geographically concentrated in
renewable-heavy provinces and major load
centres, reflecting the two primary use cases.

1. Renewable integration and transmission
support for export-oriented regions, and

Grid-support and balancing services in
demand centres .

While these deployment patterns are well
understood, the key constraint on the

sustainable scale-up of the storage sector is
increasingly commercial rather than technical,
especially the durability and predictability of
revenue under expanding spot markets and
constantly evolving tariff structures

Figure 7: 440"'v ¥ & "YEtA" "A2@Et tj
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Source: NDRC, NEA, China New Energy Storage Association
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Figure 8: Installed Energy Storage Capacity by Technology Type in 2 025
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ad0"v t & "YEf 0 && 0Ff O6A4AEfa" i Thdse ddpacity mechanisms are not competitive

shifting away from administratively mandated sA” "AQ&Ef(G" 6E& t1"0A+&AET OBAAELfAE
capacity matching toward market-based date, primarily targeted coal (and in some cases

A0&EY "&4& GIf $6EE+A0UBGEA&AE (GF &0 &asandipumped hydro) as recipients, with grid-

Document No. 136, which is most associated with side battery storage only added more recently, so

pushing renewables further into market-based in practice most capacity payments still accrue to

trading, but also contained an important notice to thermal fleets. In other words, policy is pushing

provincial governments that mandatory storage storage toward market-based value, but the

matching could no longer be treated as a current market design is not necessarily

prerequisite for renewable project approval. This sophisticated enough to provide the revenue stack

shift helped re-orient storage investment toward needed to support that value.

system value rather than compliance volume, but it
also removed a major legacy revenue channel for have |
A0/EE EOEEN&T & "YEKtA" "AA&E$6E T AGY .
EG& 6tf" "GYEGEG& t&AEAT& f EGE? (a_r%t e+ %r‘ﬁlﬁ\aéy SErvices + capacity/long-term
: * sérvice contracts), s&ggesting that the central
requirements. . .
challenge is not whether storage is needed, but

In recent years, national and provincial action plans
reaflggly.em&)%aglﬁeg s E>EO0+Ef & Adadvt

In the near term, this transition will reduce the whether market rules will effectively value and
financial feasibility of independent storage, monetise the services storage provides (and allow
particularly because spot power price spreads are those price signals to be public and transparent).

often still shallow (in provinces where such
information is publicly available at all), ancillary
service markets are still developing, and capacity
compensation is highly province-dependent and
limited in scope.



Table 3: Storage Policy Evolution from Policy-Driven to Market-Driven Roa dmap

10-30% mandatory storage ratios for RE projects, but by 2023 the
average utilisation rate was only 17%, revealing the ineffi ciency of
rigid quota-based storage co-location rules.

Prior to 2024: Rising storage
mandates & marketisation initiation

2024-2025 Energy-Saving & Decarbonisation Action Plan relaxed

required utilisation rate of renewables to 90% in some

resource-rich

regions, indirectly lower mandatory storage requirements.

Feb 2025: The landmark s A f R /% Energy storage co-location should no longer be considered a
#t prerequisite for clean energy projects.

Sep 2025: Special Action for Scaled
Deployment of New-Type Energy

Storage (2025-2027) 2027.

Nov 12, 2025: Guiding Opinions on
Promoting Integrated RE
Development

Targets new-type energy storage full commercialisation, with
mechanisms largely established and large-scale deployment in

market
2025-

By 2030 integrated, co-located, and hybridised RE projects  will
become the central pillar of RE expansion, providing an inst itutional
foundation for coordinated growth of storage with clean

energy.

Source: NDRC, NEA

For the purposes of this report, storage is
analytically important because its value is
inherently time-dependent: it shifts energy from
hours of surplus (and low prices) into hours of
scarcity (and higher system value), while also
providing flexibility services that are activated
under specific operating conditions. As a result, the
contribution of storage to renewable integration
and system reliability depends not only on installed
capacity, but on when and where storage charges
and discharges, and which hours it mitigates
congestion, curtailment risk, or ramping needs.

This provides the bridge to granular accounting. If
renewable attributes are tracked only on an annual
or monthly basis, the time dimension that storage is
designed to address is largely obscured in
procurement and reporting. By contrast, hourly
tracking of green attributes can make the timing of
renewable supply and storage-enabled delivery
observable to buyers and intermediaries. In turn,
this supports procurement structures and
operational incentives that preferentially absorb
renewable output during oversupplied hours and
reduce stress during peak hours. In this way,

granular accounting complements market design
by aligning clean-energy claims and contracting
frameworks more closely with the temporal realities
that drive storage value.

Denied capacity leasing revenues following the
implementation of Document No. 136, storage

E "& f0+ &0 ?%f 6>Et&aEtsud
problem via a revenue stack of energy arbitrage,
ancillary services, and capacity payments:

Energy arbitrage is the simplest storage business
model: charge during low-price hours and discharge
during high- &AEf+a + |f=0%f add v ¢
the price patterns that create attractive
opportunities for energy arbitrage are beginning to
emerge - solar-driven price weakness at midday
followed by peak pricing in the evenings. Periodic
negative pricing in some markets underlines this
trend even more. However, price arbitrage is
currently rarely sufficient to drive the storage
investment case on its own.
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Figure 9: Spot Price Spread of Selected Provinces 2025/12/29 - 2026/01/04
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The first and most obvious limit for the relevance of 4.2.2. Ancillary Services
price arbitrage in driving storage growth is that _ _ o
add"v £ &*fG" 6E& " Ef &A4606 140" & Forshorfdaration storage (especially lithium-ion),

emergent across most of the country in 2026, ancillary services, particularly frequency regulation
limiting depth and frequency of historical market and related load-following/balancing products,

data. Second, pricing collars (floors or ceilings) and often provide the clearest near-term pathway to
administrative interventions can limit the realised monetisation because they reward fast response
price spread at exactly the periods that would and high controllability. In provinces where ancillary
otherwise monetise flexibility. Third, storage markets are functional and open to storage
dispatch is often constrained by technical participation, they can provide a material share of
requirements, grid security reviews, and revenues.

coordination with dispatch organisations, which

-or o The limiting factors are largely market-design
limits the ability of the storage operator to

related, including the eligibility and qualification

effectively respond to price signals. Finally, would- rules for storage participation, rules regarding

be storage operators must consider a certain performance measurement and penalties, and
cannibalisation risk: if price spreads remain whether settlement prices are market-cleared or
attractively wide for extended periods of time, the administratively set. When these items are stable
resulting burst of newly constructed storage could and transparent, storage can compete on
potentially manif_est as overbuilding, serving to performance; where they are uncertain or capped,
compress the price delta that made the arbitrage ancillary services provide only supplemental income
opportunity attractive in the first place, leaving all “OAETA 00 &t E G>Et&aEfsua aavyiu GEE
storage operators out of the money. For all these

reasons, arbitrage can be treated as a base revenue

stream that improves with market maturity, but not

as a standalone bankability anchor in most ) )

provinces today. 4.2.3. Capacity Compensation

Following policy reform at the start of 2026, another
new potential revenue source for independent
storage has been established: a stable capacity-
style payment that recognises & “YEv f
contribution to adequacy and peak support. While
this is being rolled out across some provinces, it is
not yet widespread or well developed.

This cannibalisation risk will be familiar to

observers of power markets in e.g. the UK and
Texas, where spreads are now also being
squeezed. This ultimately increases the rele-
vance of long-term contracts for storage
markets or hybrid PPAs.
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Capacity payments are a recognition that storage
delivers systemic value even when arbitrage
spreads are weak and even when ancillary
procurement volumes are limited. Where a capacity
payment or long-term availability contract exists, it
can serve as a revenue floor that improves
bankability and reduces reliance on volatile spot
spreads. Where it does not exist, storage faces an

s+0U"8 t & +A&+ "6FAA6EUU"KTA&TA

long-term reliability value but must recover costs
primarily through short-term price volatility. This
mismatch becomes more obvious as policies
reduce mandatory co-location (eroding capacity
leasing revenues) and push storage toward

s & 0AE"6 GEttEA 0 GAA 17=0%1&&E U +&hiffngd dinfefdio

+ storage PPAs could help overcome this challenge.
Storage can only truly be considered a flexibility
resource when it is compensated appropriately for
the flexibility it provides.

=01 a40"v tEGEA& AAA&EIU0" 6E& Jia

user-side storage is rarely monetised through
simple bilateral arrangements. Instead, storage is
commonly integrated into broader portfolios
managed by power retailers, aggregators, or virtual
power plant (VPP) platforms. This reflects both the
structure of market access rules and the evolving
nature of storage revenue streams. Arbitrage
opportunities based on administratively defined
peak/valley spreads are disappearing, while
participation in ancillary services markets or
wholesale market trading requires operational
coordination and compliance capabilities that many
individual storage owners do not possess.

In this context, retailers and aggregators can play a
practical role in consolidating scale, interfacing with
market platforms, and managing settlement and
compliance requirements. Rather than storage
value being monetised directly through a single,
transparent price signal, it can be realised via
portfolio-level amalgamation and execution.

This section considers storage not only as a
physical flexibility resource, but also in terms of
how its time-shifting capacity can be recognised in
time matched clean power procurement and
reporting frameworks. The discussion below
focuses on why non granular approaches tend to
under-value storage and how more time-resolved
matching can change the basis on which storage-
enabled delivery is monetised .

gt

Energy storage derives its system value primarily
from shifting electricity across time. In power
systems with rising shares of variable renewables,
this temporal function becomes increasingly
inboRank fofrbdichd ciraimenfEhtgating
oversupply, and supporting reliable renewable
integration. However, the existing renewable
consumption compliance frameworks in China treat
renewable attributes as fully fungible within an
annual or monthly period. As a result, the time-

%'iﬁa@sﬁorﬁge is designed to
address j and is fully capable of addressing j is
largely invisible in reporting and contracting
frameworks.

This temporal mismatch has practical
consequences for how storage interacts with
EOE?"¢(B6EF A+ EUEQG&IT=0F a40"JfsY EE

does not carry an independent green attribute and
therefore currently cannot be monetised through
certificates or green premiums. As a result, the

'%Pg‘%egn 55&/5 can only be captured
indirectly, via improved temporal generation curves,
avoidance of deviation penalties, or reduction of
risk, rather than through explicit pricing of stored
green electrons. For corporate buyers, this means
green claims continue to rest on non-granular
generation and certificates.

The commercial logic is that hourly matching can

create a differentiated clean electricity product. A

buyer seeking time matched coverage places

Y E"&E t>"6+Ef 0tAGE"GfAEGA>E EfAa0ts
hours, when renewable output is scarce (or when

system conditions make clean delivery more

difficult). Storage can capture that value by shifting

renewable output from oversupplied hours into

scarcer hours.

In this sense, granular matching creates a

mechanism for the market to explicitly value

temporal green power products. This is especially

important because annual matching provides little

incentive for storage or other firming solutions: it

& E"& + EQE?"(GELYEQE "&& 0fa&0fsE" Et:
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hours. By differentiating value across time, granular
matching can create stronger incentives for

storage and other firming solutions that shift

renewable output from periods of surplus to periods

of scarcity.



While granular matching alone is not sufficient to
fully reduce curtailment risk or transform storage
economics at scale, it is a necessary step in
enabling these outcomes. This is particularly
relevant in a system where the current volumetric
approaches provide limited incentives for flexibility
and time-shifting. To be sure, comprehensively
realising the value implied by hourly signals still
depends heavily on complementary market and
system conditions. These include market access
and operational rules that allow storage to
charge/discharge and capture spreads, settlement
and dispatch practices that permit time-shifting at
meaningful scale, adequate transmission
availability and transparency, and procurement
structures or flexible demand that can respond to
hourly signals. If these enabling conditions are
partial or uneven, time-resolved attributes may
improve the robustness of claims and improve price
signals, but they will not automatically overcome
the operational and commercial constraints that
limit storage value capture currently.

Most discussions of 24/7 clean power implicitly
assume generator-side firming, whereby renewable
producers (or aggregating retailers) pair generation
with storage or portfolios of generation assets to
deliver a time-matched product to buyers. This is a
sensible way to approach the topic when the most
pressing system-level challenge is intra-day
imbalances between renewable supply and
demand. However, storage also enables an
alternative pathway for granular matching:  buyer-
side temporal balancing. Under this model, an
end-user can contract to deliberately over-procure
renewable electricity during oversupplied hours,
charge behind- the -meter storage, and discharge
that energy during periods when clean power is
scarce, thereby achieving round- the -clock clean
consumption without relying on generators to offer
a firmed product

This approach shifts the storage assets from
supply-side integration tools to demand-side
compliance instruments. While it raises additional
measurement and verification challenges, it
highlights how granular accounting does not
mandate who must provide flexibility or create a
temporal solution in and of itself. Instead, it
incentivises the pursuit of flexibility, whether
provided by generators, retailers, or consumers
themselves.

In China, buyer side behind the meter (BTM)
storage to arbitrage green power is still theoretical,
but increasingly feasible under evolving market
conditions. Large commercial users like data
centres and industrial parks combine relatively
inflexible 24/7 loads with growing exposure to time
differentiated price signals and growing incentives
for green procurement.

Whether buyer-side BTM storage can scale,
however, depends less on engineering feasibility
than on institutional design. On the positive side,
broader spot market development and the gradual
weakening of administratively fixed retail time of
use structures could strengthen incentives for
buyers to charge storage during low price,
renewable surplus hours and discharge later. On
the constraining side, storage still cannot create an
independent renewable attribute. Without explicit
rules for verifying that storage charging was
sourced from clean electricity in a given hour, and
mechanisms for tracking losses, and preventing
double counting, buyer side firming may remain a
private optimisation option rather than a scalable,
recognised compliance pathway. In addition,

4 4 0 " wentralised dispatch and provincial
governance structures may favour generator or
retailer mediated firming approaches before
endorsing widespread end user managed 24/7
strategies.
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By 2021, grid-parity Feed- in-Tariffs became the
& 0E" E£fA U EQ
newbuild wind and solar projects, replacing the
subsidy scheme (which continued to be paid out to
older projects). Under the grid-parity FiT scheme,
wind and solar generators received dispatch
compensation equal to the local coal-fired base
price, with no additional subsidy component. Early
policy indicated grid-parity projects would be
eligible for 20-year offtake agreements, although
this was later revised. Although dispatch was
guaranteed, the annual offtake volumes were not
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eligible for guaranteed grid-parity compensation.
Any generation beyond these contracted volumes
could be sold in the emerging power markets.

JaEf#,v £ 7 ¢ Of
(CBAM) officially came into effect on 1 January
2026. CBAM imposes a carbon price on embedded
emissions in carbon-intensive imports, with intent

to prevent carbon leakage, aligning carbon costs
betnv@éri EUsand non-EU producers. CBAM
currently applies to six sectors: iron and steel,
aluminum, cement, fertilizers, electricity, and
hydrogen. Cement, fertilizers and electricity face
charges on both direct and indirect emissions,
while steel, aluminum and hydrogen are so far
exempt from indirect emissions charges, likely until
2030.16

Although China is among the top exporters of

CBAM-implicated goods to the EU, its overall

fxp SULE,I %Astn Iumte in the context of its overal |
%oég?s E&l?ong e i major sectors covered

cur enﬁy, ?y tﬁree saw substantial trade activity

with the EU in 2025. Steel and iron 7 accounted for

0.8% of Chinese exports by value to the EU in 2025,

while aluminum accounted for 0.7% and nitrogen

fertilizers just 0.1% for a total of 1.6%.

In 2025, the EU ETS price averaged EUR 74 (~USD
84)pertonne Jt?448E+ ad0"v tA" ¢ Of
around ]USt CNY 71 (~USD 10), meaning engaging in

AE t Afi+ &UE0&T Q RdndesidcdiBon trading will be insufficient to

mitigate CBAM exposure.

Figure 10: Chinese CBAM-Exposed Exports vs. Total Exports to the EU 2019-2 025
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16. CBAM exempts steel, aluminum, and hydrogen from indirec t emissions charges, mirroring the indirect

cost compensation that EU domestic producers receive under

2030).

17.
06).

the ETS State Aid Guidelines (2021-

In the UN customs trade database, this includes HS 7 2 and portions of HS 73 (namely 7301 and 7303-



Figure 11: CBAM Fees by Sector 2026 vs 2035
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Looking ahead, CBAM is expected to expand to all
sectors under the EU ETS by 2030. Chinese
exporters will soon face carbon border taxes on
nearly all goods exported to the EU, and those that
can demonstrate low-carbon production (including In December 2025, the EU announced plans
green electricity use) will enjoy apparent from 2028 to expand CBAM to cover 180 steel-
advantages. and aluminum- intensive downstream products,
including machinery, vehicle components and
household appliances. In contrast to primary
materials, manufactured goods account for
almost 97% of Chinese exports to the EU, led by
machinery and vehicles. 18 Under this proposed
expansion, Chinese exports would be highly
exposed and embedded emissions tracking
would become considerably more complex,
especially for products with long and

fragmented supply chains. These carbon border
charges are expected to be material and will
pose a considerable cost compliance burden.

18. European Commission, EU trade relations W/th Ch/na facts, figures and /atest a’eve/opments

reglons/chlna en
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from a background assumption to a traceable,
time-stamped, verifiable production input for
trade-related emissions accounting and industrial

According to the CBAM implementation rules competitiveness. For Chinese energy policymakers
released in December 2025 (Commission and export-exposed industrial producers alike, this
Implementing Regulation (EU) 2025/2547 of 10 has profound implications:

December 2025) 19 importers seeking to use their
actual market-based emissions data for calculating
indirect electricity emissions (rather than

defaulting to the location-based average) must
now prove the use of physically deliverable, hourly-
matched clean electricity for consumption.

Electricity becomes a verifiable production
input. Electricity can no longer be treated as a
generic commodity. Its consumption details,
including specific carbon content, must now be
traced, verified, and even timestamped. This
directly determines Chinese export compliance

Section D.2.4. of the implementing rules set out and competitiveness for CBAM-covered goods
two qualifying pathways to apply actual emission and their downstream products, both in the EU
values over default: a direct physical link between and in an increasingly carbon-constrained

the power generator and the production facility, or world.

a qualifying PPA signed directly between both
parties. Qualifying PPAs require: the original
contract signed directly with the generator; smart
metering data proving generation and equivalent GECs) and mandates that green power

delivery occutrrlng.w(;t.hm (tjhg same htOltJ.rly ¢ consumption must align with actual production
measurement period; and documentation from A It}1a4 + 6°AE t E>E Ef & ° A

o __ a + aat at a
trans.mlsspn system 0 perators. conﬂrmmg a traditional green power trading model j which
physical grid connection. If an intermediary is

ivolved. th tor. int di d has long relied on annual settlement and
Involved, the generator, Intermediary an separate power-certificate transactions. This
customer must sign a single tripartite contract.

change will force a full shift to physical source-

A shift to physical, hourly-matched green power
delivery is indicated. CBAM explicitly rejects
unbundled, non-time-matched EACs (including

Under these requirements, Chinese exporters face load direct connection, full-chain traceability,
E>E "61fAA"66EGYE It ad0"'v t E>"3864a0 Yahd Agurig@gyel trafling and settlement to
procurement model featuring decoupled contracts maintain compliance.

between generators-retailers and retailers-
consumers is not time-matched. Retailer-
consumer contracts are settled monthly and thus
£ t0 &tU0EE&F Qv tA£EUA&04&4& 0F Ut"t +' 6AUE&QYLY EEQT
PPAZ20 Additionally, their monthly or annual
settlement cycles lack the hourly metering data
required to prove real-time generation-
consumption alignment. Furthermore, Chinese
unbundled instruments are not recognized by
CBAM, as they do not impose an obligation for
physical delivery (this applies to all unbundled
certificates, not just GECs). Only producers that
can source physically delivered, hourly-matched
clean electricity will be able to reduce their CBAM
exposure via compliance actions in China,
enhancing their competitiveness in the EU market.

19. Commission Implementing Regulation (EU) 2025/2547 (E UR-Lex).

20. As a nomenclature clarification, it is common indust ry convention in China to call green retail power
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Accelerated national unified power market. To
access lower-emission power, export-oriented
industries in coastal provinces must secure
scarce local supply or sign PPAs with generators

Enhanced domestic carbon market and deeper
power-carbon linkage. With embedded
emissions priced at the EU border, a robust
domestic carbon price enables exporters to

a0t a40"v 10 &A&?E &% EQE?"¢(6Et¢" E rempl&ompetitive, allows state actors to retain

creates sustained commercial demand for

revenues, and accelerates domestic

Y EEGtf ?E t'0A&+ EAaU AE-f ad0a"v £ MEAE ¢ 0AM"&4& OI1F a40"'v t0°&8 0 "061#}

driven national unified power market agenda,
providing momentum to dismantle cross-
provincial trade barriers, standardize trading
rules, open interregional transmission markets
and optimize nationwide renewable allocation.
System stress intensifies as high-penetration
renewable integration and expanded cross-
provincial transmission impose greater
demands on grid security, dispatch
coordination, and ancillary services. This
requires parallel investments in flexibility
resources and market mechanisms to maintain
reliability while expanding green power access
for exporters.

Power market infrastructure (both physical and
commercial) repurposed for trade compliance.
The capability to provide hourly-matched,
physically delivered low-carbon electricity with
third-party verification is no longer an optional
upgrade j it is now a trade enabler and market
“AAE t E +& EGEG&IT) TtUEE&?
monitoring, reporting and verification (MRV)
standards, China has rapidly advanced its
carbon footprint accounting framework
alongside tightened supervision and
accreditation of third-party verifiers. These
revisions transform power market infrastructure
from a purely operational system into a trade-
aligned carbon data governance platform,
ensuring that exported goods can be backed by
credible, traceable emissions evidence.

expansion to steel, aluminum, and cement is
already a move in this direction. This trajectory
further requires power market design to
strengthen carbon cost transmission
mechanisms across the supply chain and foster
integrated power-carbon market operation |
where green power is explicitly recognized in
carbon compliance and carbon costs are
transparently embedded in electricity pricing.
Crucially, this integration must be carefully
calibrated to prevent the internalization of
carbon costs from driving up overall electricity
prices and damaging industrial
competitiveness.

In the near term, CBAM acts as a cost-adder for
a80"v tE Driengd industries, exposing
institutional lags in the existing power market
design that misalign with EU requirements. In
the long term, however, CBAM functions as an
external catalyst that aligns with and reinforces

Qv f a%ao4+vit &£ GE &&AF ?2E 10" 6E&T EU u:

trajectory. It drives the development of a low-

carbon, flexible power system aligned with

A0&E (0°&48 0701 &' 0&" £ Jt " A>"0A40
energy transition while securing its industrial
competitiveness and lending it a stronger voice

in global carbon rule-setting.

<
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In 2023, the EU published its rules for green
hydrogen under the Renewable Fuels of Non-
Biological Origin (RFNBO) framework. From 2030
onward, hydrogen and its derivatives | whether
produced in the EU or imported from abroad | must
meet an hourly matching requirement between
renewable electricity generation and electrolyze
power consumption to qualify as green. As with
CBAM, the long lead time between announcement
and enforcement gives exposed producers ample
time to prepare and adapt.

The RFNBO rules impose temporal and geographic
matching (and, over time, additionality) conditions
on the renewable electricity used to power
electrolysis. In practice, meeting these
requirements will require granular, time stamped
tracking and an auditable evidence chain linking
renewable generation to electrolyze consumption.



While the legislation does not, by itself, mandate a

In China, current and near-term demand for green

EAQUAATsAE &4UA8A&EtT40 & +0E (& hydhogendsfocusdtion indwstrial feedstock

likely be operationalized through recognized
certification schemes and supporting
documentation. This is directly relevant for
exporters of green hydrogen (or green hydrogen
derivatives) across APAC, where most major
regional markets have already formally established
their national hydrogen strategies and are
anticipating selling into EU markets, making the
practical availability of hourly, auditable electricity
evidence a near-term competitiveness issue.

China provides a good illustration of this issue.
Domestically, green hydrogen policy is being
integrated into the existing renewable portfolio
standard (RPS) framework, with green hydrogen
and its derivatives on the path to being treated as
compliance-eligible forms of green consumption.
Initial implementation of this framework began in
2025, with policy documents indicating selected
industrial users would soon be required to meet
minimum quotas for green hydrogen or derivatives
in their primary energy consumption mix. A
dedicated certification system for green hydrogen
will be necessary to enable such a quota-based

system but is still in its early stages and will needt o

undergo extensive pilots first, potentially
beginning in late 2026.

&t E E0&Jt aad'v $aEA VYEGF
overwhelmingly fossil fuel-based, produced via

coal, gas or as an industrial by-product, much the
same as hydrogen is produced elsewhere in the

? 6A&ItvAGAET&AET 00 +0GAEUEN&T Ut
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increasingly prioritized green hydrogen in their
14th FYPs and set production targets for green
hydrogen. By the end of 2024, more than 600
green hydrogen projects had been announced
nationwide. Northern and northwestern China
accounted for nearly 90% of this capacity,
reflecting both strong traditional industrial bases
and rich renewable resources. In April 2025, the
NDRC included nine green hydrogen projects in a
list of advanced green and low-carbon technology
demonstration projects, 2!which will receive
targeted government investment support. The
projects are primarily located in Inner Mongolia,
Ningxia, Jiangsu, Tianjin, and Xinjiang.

substitution, especially as feedstocks for oll
refining or ammonia/methanol synthesis. In these
applications, green hydrogen can directly
substitute for fossil-based hydrogen with minimal
process changes, albeit at a considerable cost
premium.

Meanwhile transport, metallurgy, power

generation, heating, and energy storage

applications remain largely pilot scale or

ED E QUE0&"6I1f a40"v 1 £4&4 EA&RTIAEAE
the EU are currently negligible, so the nature of

future RFNBO exposure is determined more by

whether industrial feedstock oriented green

hydrogen production will be able to meet EU green
power matching requirements.

21. NDRC, Notice on Issuing the List of Green and Low-Carbon Advanc ed Technology Demonstration
Projects (Second Batch), NDRC General Office [2025] No. 396.
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This section focuses on the practical conditions
under which granular matching and RTC-oriented
clean power could move from pilots to repeatable
procurement in China. For the purposes of this

rather than as tradable settlement platforms, and
wholesale price formation is still constrained by
administrative price caps and legacy coal
benchmark anchoring. Most provinces remain in

E &Jts +AAE t14d $+A£EVA0EAL" 1&aBhetda ogeatohgphasé 6fEheir spot power

time-resolved clean electricity claims using
auditable data and clear rules, and to implement
those claims through workable market and
contracting arrangements (recognizing that
progress will likely emerge first in specific
provinces and use cases). The discussion
therefore examines in turn the key enabling
features including market price and settlement
signals, physical shifting capability, tracking and
verification systems, and policy coordination,
before shifting to examining how these elements

UA&+?23&440% AA0°v +¢ “/EE $0° éE&ilﬂ

what phased implementation could look like.

The sections that follow summaries where China
currently stands across the four enabling layers
most relevant to RTC-oriented clean power: short-
term market price and settlement signals, physical
shifting capacity, time-resolved tracking and
verification, and policy coordination. Progress is
uneven across provinces, so readiness is best
understood as progress on different constituent
building blocks, rather than a single unified
progress bar.

The key market mechanism necessary for enabling
time-resolved procurement and granular
accounting is a clear time-limited price signal from
a short-term power market visible to both power

C+EE f0&t EGOGE I1f} A£'EJt ad0'v t

mechanisms are maturing rapidly but unevenly.
2025 witnessed considerable progress, with
several provincial spot market pilots achieving
continuous 15-minute dispatch intervals and one
province (Shanxi) becoming the first region to
implement 5-minute settlement.

As of Q1 2026, seven provincial spot markets have
now entered the formal operations phase.

Although their role in price formation is expected

to expand as markets mature, real time markets are
still primarily used as dispatch and balancing tools

market development.

Document No. 165622 came into effect on 1 March
2026, signaling the phase-out of regulated time-
of-use (ToU) tariffs for market participants in
China. Provincial implementation of this mandate is
proceeding accordingly. For grid-delegate power

(+EE Jt EY+3"&EAT} ,+& 400 t EdGadl:

ability to send efficient temporal signals for green
electricity value is constrained. This is because the
green premium is subject to an administratively
eEr*_min déprhc_% C%llﬁ.:[ %nd fixed for aII_ of the _24
ours of the day. Consequently, there is no price
differentiation for green power produced during
periods of relative scarcity/abundance. Additional
structural barriers that contribute to distorted
real-time price signals, including uneven spot
market maturity, limited transparency on cross-
provincial congestion. Finally, most power in China
is still transacted via a medium/long-term power
contract, with buyers seeing only moderate
exposure to prices in the real-time market, even in
provinces with formally operating spot markets.
These factors undermine the fidelity of wholesale
price signals, which are foundational for time-
resolved procurement, storage value realization,
and credible clean energy accounting.

ado'v + aE 4A"6f4aaU -
spatial shifting of electricity is robust and
expanding but differs across regions and still faces
gaps relative to the pace of renewable buildout. On
the temporal shifting side, cumulative energy

& "YE1A" "A&Q&EfA 0&40+E & 1tV
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energy storage systems) accounting for most of
the recent additions. National policy has elevated
new type storage as a core strategy, with a stated
target of around 180 GW by 2027, signaling a shift
away from mandatory renewable co location
toward more market driven deployment following
Document No. 136.

On the spatial shifting side, China has built an
extensive network of long-distance HVDC and
UHVDC/UHVAC transmission lines that enables
large interprovincial power flows between
renewable rich regions and major load centers.

22. NDRC and NEA Basic Rules for the Medium- to -Long-Term Electricity Market, NDRC Energy Regulation

[2025] No. 1656
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Recent pilots have also begun to test more
frequent dispatch optimization across provincial
boundaries (including 15-minute optimization in
specific cross provincial transactions). This
indicates incremental progress toward dispatch
coordination beyond single province balancing.
However, cross provincial trading remains
constrained by institutional barriers, limited real
time transparency on transmission availability, and
the continued dominance of planned or long term
scheduled utilization for many transmission
corridors.

Despite significant infrastructure investment,
curtailment risks persist in parts of northwest
China and interprovincial transactions can remain
difficult to execute at scale, particularly during
periods of system stress.

6.1.3. MARKET MECHANISMS: REAL-
TIME PRICE SIGNALS

adt"v t5# t+ E &EUtA >E $°00% EGE?
generation types, with current practice based on
monthly certificate issuance and annual matching
for consumption claims. New rules effective from
January 2026 require GEC-backed claims to align
the generation year with the consumption year,
establishing same-year matching as the official
baseline. While higher temporal precision is
encouraged over time, there is no binding timeline
for implementation.

Factory-level pilots in Guangzhou and Yantai have
proven technical feasibility by layering time-
stamped data onto monthly certificates. At
provincial scale, Jiangxi has operated an hourly
green power trading and traceability system since
2025, using a blockchain to generate verifiable
hourly consumption certificates for CBAM
compliance.

Jiangsu introduced a pilot for hourly green
power trading in its 2026 MLT market rules
(issued 28 February 2026). The rules envisage
dedicated trading sessions for voluntary buyers
and sellers to agree on hourly electricity
volumes and prices, specifying that the
environmental attributes of such transactions

are to be settled on an hourly basis. At the same
&A&40EJT a4d"v t5# t Eu"&4dta +E
basis, so the Jiangsu approach effectively
separates hourly environmental value

settlement and traceability for participating

trades from monthly certificate issuance under

the national framework. The rules also give a

nod to retailer- >8/£EAtsa + 6ELY EE
retail packages, with retail companies allocating
hourly green volumes to contracted end-users

with such a demand.

However, critical gaps remain for scaling granular
tracking beyond pilots. First, GECs are still issued
as monthly instruments and do not include built-in
hourly timestamps. Second, even as its importance
is increasing with the expansion of spot markets
and time-resolved procurement needs, access to
high-quality hourly generation and consumption
data suitable for third-party verification is
inconsistent across provinces and customer
segments. Third, standardized contractual and
settlement pathways for physically delivered, time-
stamped clean electricity are only beginning to
emerge. Experience from spot market evolution
and pilot initiatives (including AsiaREC)
demonstrates that access to high-quality data and
time-resolved contracting is already feasible, but
wider adoption will depend on continued market
development and policy support, which will be
uneven across provinces.

I
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mandates key energy intensive sectors and data
centers increase their green power consumption
ratios over time, with a mid-term target of meeting
levels no lower than the national average RPS by
2030.23 On the recognition side, GECs are
designated as the sole official proof of green power
use and are recognized by RE100 for voluntary
renewable electricity claims. On the value-
recapture side, complementary mechanisms such
as capacity pricing, 2* ancillary services markets,
and expanding spot market/ToU reforms provide
channels to compensate flexibility and reliability,
but these mechanisms are not yet systematically
linked to RTC-style products or time-based clean
electricity claims.

Against this backdrop, the remaining gaps largely
take the form of coordination and rule-design
guestions rather than a lack of pilots. In other
words, the near-term opportunity for sector
stakeholders is to translate existing demand
signals and pilots into clearer, more standardized
approaches that can be replicated across
provinces.

~ First, publish a clear, standard definition of RTC
\ tsa +WRAAEAtITAGE 0t ?E t [E+A

....Il China that is compatible with the existing GEC
‘ framework and also usable for voluntary
..llll disclosure to investors or export partners. A
shared definition would increase market
confidence and provide a practical basis for
replicating pilots across provinces.
~ vEA 0&J+tAG" 4UEta ?23sU4& Gaavti oA
(e.g., storage-enabled delivery and portfolio
aggregation) can be treated within claim rules,
so that physical delivery can be linked to a
recognized clean-attribute claim with clear
anti-double-counting controls. This would
provide greater certainty for buyers, retailers,
and storage providers and support the
development of firmed, time-shaped green

POLICY COORDINATION: power Pigusets.
MANDATED DEMAND AND ~ Third, strengthen cross-institutional
VALUE RECAPTURE coordination among the bodies responsible for

green consumption mandates, market

Policy coordination is a key enabler for RTC aligned settlement, gertificate administration,' a}nq
A+ EUEO&IT AAGE+RAE+sY EEat 2€ +RYRINgdatpgovemnance. A clear division of
A/EEL GAELTs &8 A +&ET EA Y0A4&4 0tt &R ¢a't9&‘§‘i’ sja granoaggiand cooraied
electricity consumption are increasingly integrated procedures can agcelerate scale-up of
40t a40°Jt8aEts> 0+E3 EA" &+ Ett &/ ERUhyeriicatpn practices and help wansiate
temporal value and flexibility value are actually existing .dema'md signals gnd flexibility
monetized) remains institutionally and mechanisms into RTC-oriented procurement

commercially distinct. platiorms.

23. NDRC et al.,Opinions on Facilitating High-Quality Development of the R enewable Energy GEC Market,
NDRC Energy [2025] No. 262.

24. For example: NDRC & NEANotice on Establishing a Capacity Pricing Mechanism for Coal-Fired Power,
NDRC Price [2023] No. 1501.



Managing solar-driven daily ramps by creating
incentives for storage and flexible loads to
absorb midday surpluses and transfer them to
evening peaks (near-term/already emerging)

VE>E "6t Ut&aEt & E E fa ?2fEaE YaqvRedueingpglagcing actions and dispatch

provincial power systems, including re emerging
curtailment risk, periods of very weak or negative
spot settlement prices, solar-driven intra-day

interventions by better aligning price signals
with daily system conditions (near-term/already
emerging)

"0 F\UAE+AGtA+ >EVIAEQNGAA ]JF 0AT Enaing fmddirenewable products to be

difficulty monetizing flexibility (especially storage)
are time-dependent problems. They show up in
specific hours, not in annual averages. In this

moderately- “A£>"0AEAT a" Et Uf ada v t

market reforms, the merit of granular matching
becomes clearer: it can help connect clean-power
claims and procurement to the same hourly
patterns that are already driving prices,
curtailment rates, and the value of flexibility,
instead of the current volumetric approach, which
treats all renewable MWh as interchangeable
within a month or year.

Granular matching is not a substitute for broader
market reforms, but it plays a critical role in
tightening the temporal link between things that
must synchronize in order for renewable-friendly
system design to advance, namely: physical
delivery, commercial settlement, and MRV for
renewable consumption claims. The discussion in
this section focuses on the system-design
objectives that will be supported by making that
linkage explicit, namely:

offered in the power market (e.g., solar-plus-

storage) by making temporal attributes explicit

for both energy settlement and clean attributes
? Kndar-term, but province-dependent)

Improving transparency around system
investment needs and bottlenecks (medium-
term)

Strengthening MRV by aligning metering,
market settlement, and certificate registries for
time-based claims (medium-term)

Taken together, these objectives are not only
operational in nature; they are also an explicit
system-design choice to improve overall economic
outcomes for system stakeholders. By better
aligning clean procurement signals with the hours
that drive dispatch decisions, scarcity, and
congestion, granular matching can help reduce the
need for inefficient interventions, lower the

system costs of balancing and curtailment, and
support a least-cost pathway for maintaining
reliability as renewable penetration rises.

T e i



In Chinese provinces with high solar penetration,
spot markets increasingly exhibit the

characteristic of midday surplus followed by rapid
evening ramps. More granular settlement and
time-bound clean procurement efforts can
reinforce incentives for resources that absorb
surplus (e.g., storage charging, flexible industrial
loads, EV charging) and for resources that provide
ramping and peak support (e.g., storage discharge,
demand response). For system operators, the
practical value of more granular signals is improved
alignment between operational needs (ramp,
reserves, congestion) and the economic signals
seen by market participants.

When renewable attributes and procurement
practices are primarily resolved annually or
monthly, they may be weakly connected to the
hours in which the system experiences scarcity,
congestion, or rapid ramps. By contrast, time-
delimited approaches, combined with market
settlement rules that allow accurate reflection of
intra-day supply conditions, can strengthen
incentives for load shifting and flexibility
participation. This is particularly true in the hours
when they reduce balancing actions (e.qg., fewer
manual dispatch interventions, softer ramping
requirements, or decreased reliance on out- of-
merit commitments). The size of the impact will
depend on local market design and operational
constraints across Chinese provinces, but
improved alignment between incentives and real-
time system conditions is the prerequisite.

A practical pathway toward RTC supply is the
combination of variable generation with storage
and/or diversified portfolios. In China, this aligns
with the recent expansion of green power direct

+ OE1"0/£& T s&yceagkdiiead-storage €5
project models, which are designed to pair variable
generation with controllable assets. However, to
date, these configurations are more visible as
conceptual system-integration models than as
standardized buyer-facing products for corporate
procurement.

Granular market design will support their
development by making the time dimension
explicit.

25. & EA&GEL& "0 67&E AR tih Chifiese.

It becomes clearer which hours require firming and
which hours are structurally oversupplied. For
industrial buyers with increasing exposure to spot-
linked settlement, this can also improve hedging

EU G O0AEtA 0 EE+&8Bt16"
procurement, by reducing reliance on the same
low-price midday hours and providing a cleaner
match to round- the -clock load shapes. In some
project designs, combining solar with storage can
also improve utilization of connection capacity by
shifting part of the injected energy to higher-value
hours. The extent of these benefits is highly
system-specific. It depends on several factors:
interconnection rules, dispatch constraints, and
whether storage and hybrids can access and stack
relevant revenue streams such as energy
arbitrage, ancillary services, and capacity
mechanism revenues.

By improving transparency around when the
system is short or long and linking those conditions
to settlement and (where relevant) green
attributes, granular design can help grid planners
and market participants alike. It can help them
identify flexibility investment opportunities such

as storage, demand response, controllable load in
&aEtY 4&v 0 &iED EAT 40Aa%
this supports a shift from capacity-focused
expansion toward asset portfolios that are
optimized for adequacy, ramping, and congestion

G"0"YEUEO&It}a4 & tA 0 & &E0&T?4&4¢t

national unified power market agenda, where
policymakers have highlighted the value of
improved system transparency to guide more
coherent system investment. Although the
effectiveness of these signals still relies on the
existence of enabling regulations, like market
access and settlement exposure, the ideal
outcome is to reduce reliance on administrative
dispatch interventions and to improve the
efficiency of investment outcomes.



6.2.5. IMPROVING MRV
DATA CREDIBILITY

Improving the credibility and interoperability of
electricity data MRV is an important medium-term
(AEA&A>ET Ut ada"v t ?2E ta-
particularly for export-oriented value chains facing
rising expectations for verifiable electricity-related
emissions evidence. While system operators focus
on dispatch, an important practical objective of the
power system is ultimately to meet the commercial
needs of its power buyers. For many large power
users, this now includes the ability to demonstrate

credible, auditable clean electricity usage to
customers, regulators, and overseas markets.

Trade-linked requirements (e.g., CBAM/RFNBO) are
external to domestic dispatch priorities, but they
amplify the value of auditable, time-bound data

and can accelerate demand for consistent MRV
practices. Over time, more consistent MRV and

data interoperability can help translate policy
objectives into implementable market and
accounting practices (like support for exporter
competitiveness and improvements to the

credibility of green consumption claims).

6.3. GRANULAR MATCHING AS A
KEY MILESTONE IN MARKET
MATURATION

OE&* I%)lrln a é%ém level, granular matching acts as a key

milestone in the evolution of a reform-oriented

power sector. As pricing, dispatch, and market

participation become more time-resolved,

AEUA04&8 0 + UFsABGE"GIEGEA& 4A&&EL]
used for claims must also evolve to reflect when

electricity is generated and consumed.

For China, granular matching will become
increasingly relevant as existing institutions
mature (including spot market pilots, evolving ToU
practices, and the established GEC framework)
and the national unified power market agenda
progresses. While annual or monthly matching has
historically been used to scale renewable
consumption claims, it does not reflect the time-
dependent nature of electricity systems and is
therefore increasingly misaligned with emerging
market conditions in China.

Moving to time-resolved accounting does not

change physical dispatch by itself; rather, it

+ Y "AEE f&aEfs E 06+&4 0t Ut&aEt A+
green power claims, so they are more comparable

to the temporal structure already used in short-

term power market operations. This makes it easier

for policies and eventually commercial products to

distinguish hours that are already well-supplied

with clean generation versus hours that still

require firming and flexibility.

For policymakers, the core rationale is coordination
and standardization | both signifiers of an
increasingly mature and sophisticated power
market. A time-resolved approach can help align
metered data, market settlement intervals, and
attribute issuance and claim rules, reducing
ambiguity across provinces and use cases as
market rules converge under the national unified
power market roadmap.

Early pilots (Guangzhou and Yantai) and provincial
implementations (Jiangxi and Jiangsu) confirm
hourly matching is technically feasible within

a40"v tED& &aaY+tU "UE? 06 Jf¢+&%t A58
on policy and market-rule choices rather than
proof- of-concept alone. The next section
translates this framing into practical

EA GWUEOA"&4& 0 £t"6AYOEALt?8&4T 240"V
reform trajectory.
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Importantly, progress should not be measured

"AA AEA&0Yi& $sU+66ttd0 &4&+&4& 0761t EU

number of near-term, non-standard pathways can
already be pursued through pilot arrangements
(e.g., industry park-based programmes, custom

This section sets out a practical roadmap for
advancing RTC-oriented procurement and granular
accounting in China from a system-planning
perspective. In practice, implementation timeline
will vary by region; some actions can be piloted
immediately in provinces with operating spot
markets and better data transparency, while

others will require advancements in rulemaking,
data governance, or registry operations. For clarity,
each recommended action in the following
sections includes indicative primary stakeholder

s 0E t3U t&aEt 440E EtA OU&ED&IY
Accelerating RTC-oriented clean electricity
procurement in China will require coordinated
progress across market rules, data/registry

retailer offerings, or limited-scope hourly matching
for specific facilities). While these approaches may
not be fully replicable or nationally standardized,
they can still generate credible evidence for
feasibility purposes, while revealing
implementation barriers and supplying evidence of
s¢E &t "A&AAE ttU tU+&+ Ef +8EG"6AQY
design. In this sense, the roadmap provided can be
understood as a guide for standardization,
alongside an expectation that interim and ad hoc
solutions will continue to play a constructive role.

infrastructure, and commercial products. The Phase 1 is about laying a strong foundation:
following regommendations‘focus on ] AEUV&OAOYT?2a " &Fsr} tf)\

40 BEUEG&"&& 0tA& AAE t&47&F704Y 0 HtRaiéninh ddAtextVwhat can be claimed, what
national unified power market objectives and the evidence counts, and who owns the rules. The
practical needs of export-oriented buyers. At the table below lists the core Phase 1 tasks and
same time, this action roadmap recognizes that indicative owners; the later phases then move on
degrees of market maturity and data availability to data and registry work, contracting pathways,
remain uneven across provinces. pilots, and eventual standardization.

Table 4: Phase 1 Tasks: Defining Scope, Claims and Governance

Establish a definition for RTC/hourly-matched claims ¢ ompatible
1 with the existing GEC framework, including eligible contrac ting
pathways, market boundaries, and minimum data requirements.

Specify how a more granular approach can be introduced witho ut
conflicting with existing compliance tools (e.g., start wi  th voluntary
or sector-/zone-specific pilots to demonstrate how hourly

evidence supplements GECs without replacing them).

Identify priority use cases for early implementation (some
reasonable options would include export-oriented manufac  turing

3 zones, data centres, and other power buyers with smart meterin  g)
and publish a clear scope statement on the intended outc omes and
findings of the pilot cases.

Where relevant, consider whether existing demand drivers
(mandatory and voluntary green procurement schemes, green

4 financing guidelines, etc.) could give recognition to higher t emporal
accuracy without imposing undue compliance burdens.
Ensure institutional coordination across departments respons  ible
5 for market settlement, certificate governance, and metering/data

management, to reduce the likelihood of conflicting defi  nitions or
requirements across different provinces.

NDRC/NEA,; provincial DRCs;
GEC administrator/registry
operator; provincial power
exchanges.

NDRC/NEA, provincial DRCs;
GEC administrator/registry
operator.

Provincial
governments/DRCs;
industrial park administrators;
large buyers/exporters;
power retailers.

NDRC/NEA,; provincial DRCs;
relevant finance and industry
regulators.

NDRC/NEA,; provincial DRCs;
power exchanges; grid
companies; metering/data
administrators.

ta + 6ET0"&A4A4



PHASE 2 - BUILD MRV AND
REGISTRY FOUNDATIONS

Phase 2 covers the data infrastructure that makes to settlement and GEC issuance/retirement. The
hourly claims verifiable: access to metering data, table below summarizes the core tasks and
clear data governance, and a way to link that data indicative owners.

Table 5: Phase 2 Tasks: Constructing the MRV and Registry Foundation

Task Contents Primary Owners

Upgrade the GEC registry and associated processes so time-
stamped information can be attached to claims (e.g., via hou rly
metadata linked to monthly issuance), with clear rules  for
issuance, transfer, and retirement.

GEC administrator/registry
operator; NEA; provincial
implementing bodies.

grid companies/metering
systems; power
exchanges/settlement; GEC
registry; third-party verifiers.

Establish consistent, auditable linkages between the ti me of
2 metered generation/consumption, market settlement
intervals, and certificate issuance/retirement records.

Develop technical guidance for hourly-based power provincial DRCs; industry

3 contracting and verification, with explicit alignment to associations; verifiers; large
export/trade-linked evidence requirements where relevant exporters/buyers; power
(e.g., CBAM/RFNBO). exchanges.

Define basic MRV controls to manage double counting risks
4 when storage-enabled generation shifting, portfolio
aggregation, or interprovincial sourcing is involved.

GEC registry; power exchanges;
verifiers; market regulators.




PHASE 3 - ENABLE
COMMERCIAL CONTRACTING

PATHWAYS
Phase 3 focused on turning the accounting supports time-bound claims. The table below lists
concepts into something buyers can actually sign, the main tasks and indicative owners, including

épA6+ﬁEé’10Y{A 0& "A&éOYiA& +A§L+ E f&cﬁxi;f&lhdhél&dmﬁaaﬁafﬁévcdrtbilment
E&"46t0" 6E&JT 6+ T $ABE" FsE>4a/&E adustnentspand firming.
(metering, settlement, and delivery records) that

Table 6: Phase 3 Tasks: Creating Contracting Pathways

Task Contents Primary Owners

Develop contracting pathways that can support time-bound ¢l  aims
in the Chinese context (e.g., how to scale sleeved PPAs between

Power exchanges; retailers;

;}:Ui&

! generators, retailers, and end-users to enable CBAM-compliant SOIIEED (PIREE, (BT
: L buyers.
claims, how deviation/imbalance treatments are allocated, etc.).
U 4 o t o+ B o g~ o n . A +
6" au Etad ° in EEGE o.EisUa uauYti\au\AEéhﬁEiaé\E\&in%%tl?y?pov\llie
portfolio approaches) is treated for claim purposes, and what RN
2 exchanges; verifiers;

minimum evidence must be provided by sellers to enable buyers to
make time-bound firm green power claims.

Encourage generators and developers participating in RTC pilotst o
3 ensure interval metering and basic data quality are suffici ent for
verification.

market regulators.

Generators/developers;
grid companies; verifiers




PHASE 4 - PILOT, EVALUATE,
AND SCALE ACROSS PROVINCES

Once the foundational architecture is established breaks, improving the model, and then scaling. The
in Phases 1-3, Phase 4 is about operating pilots in table below summarizes the key tasks and
the provinces that are most ready, learning what indicative owners.

Table 7: Phase 4 Tasks: Setting up and Learning from Pilots

Task Contents Primary Owners

Select pilot regions and use cases where conditions are Provincial DRCs/governments;
1 most conducive (e.g., operating spot markets, advanced power exchanges; grid companies;
metering, concentration of export-oriented loads). large buyers/exporters.

Pilot coordinators

5 Use pilots to test feasibility and identify practical (exchanges/DRCs); registry

implementation barriers then refine guidance accordingly. administrators; verifiers;
participating buyers/retailers.

Execute broader step- by-step rollout based on pilot
learnings (e.qg., first for voluntary markets, then for specific NDRC/NEA,; provincial DRCs;
sectors, and then finally wider recognition), aligned wit h the registry administrators.
national unified power market roadmap.
If mterlm bespoke arrangements yield useful operating _ Retailers; buyers/exporters:

4 experience, capture lessons learned and translate themint o

V+AETQAETU % +; E +E0&} 40 & 3 t&ab: s HOGERPIY
. . coordinator
implementation.




PHASE 5 - STANDARDISE
AND ALIGN WITH EXTERNAL

STAKEHOLDERS

Phase 5 is about making the approach repeatable, across provinces. The table below sets out the
setting standard definitions, disclosure main standardization and alignment tasks and
expectations, and verification practices that hold indicative owners.

Table 8: Phase 5 Tasks: Standardization and Alignment

Task Contents Primary Owners

Provide clear disclosure guidance for time-bound green Relevant regulators;
1 consumption claims (what can be claimed? ) to reduce ¢ onfusion as industry associations;

voluntary uptake grows. verifiers; large buyers

Where trade-linked requirements are a priority (e.g., CBAM/RFN BO NDRC/NEA and relevant

5 exposed producers), align domestic evidence and verification ministries; exporters /
pathways to external (international) institutional requ  irements industry groups; verifiers;
?7840E10"40&"40A&40YTA U 64" 0AET?4&A&AKE D 1 Edyistrgadinhistedors.
Maintain regular structured stakeholder engagement to ensure NDRC/NEA,; provincial

3 definitions and standard practices are consistently evolvin g and DRCs; exchanges /
reflecting new information from the pilots registries.

As implementation matures, consider whether granular matchi ng
should be recognized in other targeted policy tools (e.g., NDRC/NEA,; provincial

4 procurement preferences for state-owned enterprises or DRCs; green finance

integration into green financing eligibility frameworks), eit her as a authorities

E +3 EUEO&T $°0F && 0"'6fsadYaAE f +"04&EttAa” "A&E & &4Al







ad0"v t -8detor reforms over the past procurement conventions remain largely

decade have delivered meaningful change. The volumetric and non-granular on a temporal basis.
country has moved away from a purely Addressing that mismatch becomes more obvious
administrative model, introducing competitive and pressing once it understood that the hardest
retail participation for large users, and making problems in a high-renewables system are typically
tangible progress on spot-market pilots, new not about annual volumetric totals, but about
storage deployment, and renewable integration. specific constraints in certain hours of a 24-hour
There substantial shifts are not cosmetic; they are cycle.

fundamentally reshaping how electricity is priced,
traded and managed with hourly effects visible in a
growing number of provinces.

The encouraging conclusion is that this challenge
can be tackled in a phased way across key regions.
The foundations needed for more granular

At the same time, the report identifies a clear gap. matching are already developing across China.
The operational reality in the power sector is More provinces are moving into formal spot-market
already becoming more time-resolved, as operations, interval metering and settlement data
evidenced by dispatch practices, spot settlement, are becoming more central to market
and the growing visibility of intra-day scarcity and administration, and pilots are already

>E + O8EIt &1&A&4Ef "UE+&&UEJt&AE T AdembsstiEtingthow hourly evidence can be layered
mainstream green-attribute tools and onto existing certificate processes without

discarding the national GEC backbone.

The remaining work is therefore less about
inventing brand-new concepts, and more about
making certain mechanisms more routine and
standardized, especially data access, registry
linkages, and clear, repeatable rules for what can
be claimed.

More granular approaches will be beneficial for two
interrelated reasons. First, they align clean
procurement and investment signals with the
/£ UE &&4At E &Euv £ A&+ "0FGEE/AE 11}4a :
incentivize flexibility and firming during the most
valuable hours, leading to reduced curtailment,
better ramp management, and improved reliability.
Second, international trade frameworks are
beginning to demand time-stamped evidence for
AE &"a0f+ EtA" E 11}a4& t4 10 & ¢BEt& +
conditions regarding market-based electricity
Eud & 0 t>"0+E " 0A&+&4ET#,v tr4aR Xt
requirements for green hydrogen starting in 2030.
ad0"'v tED + Etf>" 4E f¢.Ef EA& & Al
direction of travel is toward stricter evidence
expectations.

In short, China has no lack of momentum or policy
tools. What it lacks today is a consistent bridge
between the hourly world in which the system
already operates, and a monthly/annual world of its
green attributes and claiming regime. Building that
bridge is feasible if approached as a sequence of
practical decisions about definitions, MRV, registry
treatment, and contracting, first with tests and
pilots in the highest-readiness regions, and then
scaled and standardized. Section 6.4 sets out one
such pathway. The key task now is to build the
systems that allow accounting to catch up to
physics.




This appendix provides a consolidated register of

clean electricity accounting and RTC-aligned
procurement in China, together with indicative
solution directions. Items are categorized by the
main enabling layer and mapped to relevant
sections of this report to help readers locate the

barriers to implementing granular (time-resolved)

supporting discussion.

Market
mechanisms

Market
mechanisms

Physical
flexibility

Interprovinci
al delivery

Data & MRV

Limited buyer
exposure to short-
term settlement; much
volume remains under
MLT contracts with
weak intra-day price
visibility.

Administrative price
caps/collars and
benchmark anchoring
constrain scarcity
signals.

Storage value capture
is constrained by
market access,
dispatch rules, and
limited revenue
stacking (not just
installed capacity).

Limited transparency
on transmission
availability; cross-
provincial trading
remains institutionally
constrained and often
planned/scheduled.

Inconsistent access to
settlement-grade
interval data for third-
party verification
(generation and
consumption).

Without time-resolved
settlement exposure,
incentives to value
sa’ - +
are muted and hourly
products are difficult
to price.

RTC value relies on
differentiated scarcity
hours; capped prices
can reduce spreads
needed for firming and
flexibility investment
signals.

Firmed/RTC delivery
often depends on
storage; if storage
cannot respond to
price signals or earn
predictable revenues,
firming products
remain niche.

RTC claims that rely on
remote renewables
require credible
physical delivery and
settlement; opaque
constraints complicate
both procurement and
verification.

Hourly matching
requires auditable
evidence; without
governed access,
claims remain pilot-
scale or rely on
bespoke data sharing.

O0Etfa +

Expand market-linked
retail offerings;
strengthen
deliation/imbalance
settlement against
short-term prices;
phase in broader ToU-
to-market alignment
where feasible.

Clarify and gradually
relax administrative
constraints; publish
transparent rules for
interventions to
reduce uncertainty.

Expand storage
participation rights;
standardize ancillary
services and capacity-
style mechanisms;
clarify
charging/discharging
and settlement
treatment for firming.

Improve publication of
corridor availability and
curtailment
adjustments; develop
clearer transmission
allocation rules for
marketized trades;
expand regional
optimization pilots.

Define data
governance and
access pathways (who
can access what, on
what basis);
standardize data
formats; enable
verifier access with
audit trails.

1.4;6.1.1;6.4

14.2;6.1.1

4:6.1.2; 4.3

1.4.6;6.1.2

6.1.3; 6.2.5;
6.4.2




Certificates
[ registry

Definitions &
claims

Firming
treatment

Contracting
pathways

Governance

GECs are issued
monthly and do not
embed hourly
timestamps; rules for
layering timestamps
are not standardized
nationally.

No standard national

Without a registry-
compatible time-
stamping approach,
hourly evidence
cannot be consistently
linked to attribute
issuance/retirement
and may face
credibility challenges.

Inconsistent

AEUVA&G&&A 0t 0 fdefipitiohy reduce

sa +-AE&AAEAtT

product compatible
with Chinese market
structures and
external reporting
needs.

Unclear treatment of
storage-enabled
shifting and portfolio
aggregation in claim
rules (what counts as

replicability across
provinces and increase
greenwashing/credibili
ty risk.

Firming is central to
RTC products;
ambiguity undermines
credibility and slows
product development.

sEEGA>E EEtT 0&£+a ?f& ¢t

prevent double
counting).

Prevailing retail
structure (separate
generator jretailer j
customer contracts)
does not map neatly

Even if data exists,
buyers may lack a
recognized
contractual pathway
to evidence physical

0& s +"8a&UE&d Yhoory ddlivery and

concepts used in some

external regimes.

Fragmented
institutional
responsibilities across
markets, certificates,
metering, and
verification; uneven
provincial
implementation.

claim validity.

Scaling requires
consistent rules and
data governance;
fragmentation
increases compliance
costs and reduces
replicability.

#0" ¢ O0ET " $s&AUE &4)164.3;
0°"EE t10400EAt&642# 1

retirement (interim);
define reconciliation
rules between monthly
totals and hourly
series; specify audit
and anti-double-
counting controls.

Publish a baseline
claim taxonomy
(hourly matched,
portfolio-based
firming, buyer-side
firming, etc.); define
minimum evidence and
disclosure; align with
major external
frameworks where
relevant.

Define rules for
charge/discharge
attribution, losses, and
time-shifting
boundaries; require
interval evidence and
clear retirement logic;
specify acceptable
portfolio
methodologies.

Develop standard
contract templates
(including tripartite
structures) and clear
evidence packages
(metering, grid-
connection
confirmation,
settlement records)
for time-bound claims.

Create a coordinated
governance approach
for pilots; clarify
ownership of
definitions, data
access, registry
changes, and verifier
accreditation; share
pilot learnings across
provinces.

6.1.4;6.4.1,
6.4.5

4.3;6.1.4;
6.4.2 6.4.3

5.2.1j5.2.2;
6.4.3

6.14;6.4.1




APPENDIX B: DEEP-DIVE OF Dispatch organizations, which operated under

N RN State Grid, had a more prominent role in setting
IR X y Z% §,a0?% w aJ OA dispatch schedules and performing safety audits
REFORM HISTORY for dispatch plans, but information on their
dispatch operations and audits was non-public and
difficult to track.

B1.20l,2w RX2A 2% ,| IRXy Z2
POWER MARKETS

B.1.1.The Birth of the Modern Chinese
Power Sector

EU Et "Jt a&da'v i ?E t EA& t E
"tsq+VAOGYBEZT +EE $PMWhilEthed |
generation and transmission segments had been
+0¢+0EBGEATU fU'OEFEE" 1&4700 4
Document Number 5, 27 the generation sector also
featured a variety of State-Owned Enterprises
(SOEs) and Independent Power Producers (IPPs).
Despite this, the state-owned grid companies
remained the sole off-taking counterparties in the
pre-2015 Chinese power sector. Under this model,
the grid companies purchased wholesale power impacted investment efficiency, ultimately
frpme generators at policy- EY+G &E/AL &E A  leading to structural capacity oversupply
Y a£t&” aUUt]$"0A&T O0A&F E&"adt 28 0005
policy- EY+0"&EAT "&E F\U&&AGEFTA"'&"0 Y
Meanwhile, retail competition was non-existent.

While such an integrated model offers
advantages for energy price stability, this
regulate-ed structure was incompatible with

the needs of a power system that intended to
rapidly expand its renewable energy resources,
struggling to reflect real generation costs in
power pricing amid fluctuating supply with
intermittent renewable output and demand. The
lack of market-driven pricing negatively

26. Pilot direct power trading between large C&I users (above 6 6 kV or 110 kV) and power generators was
launched in a few provinces before 2015, but the trading vol ume was limited.

27. State Council, Plan for Electric Power System Reform, State Council [2002] No. 5.
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The need to modernize the Chinese power system

prompted the release of the seminal Document No.

9in20158 AfR It&v t ?EE &0Vt EU 0 & t&aEt. _ -

way power was bought and sold in China was a Th_e next major reform milestone arrived in 2_021,
necessary and critical milestone on the path to which saw several key reform documents. First,
market liberalization and the construction of the Document 1093 (July 2021) strengthened ToU

modern Chinese power market. Doc No. 9 included Sncmg (;"S _‘3 regulated, cata:]ogue-tanﬁ
major reforms to the power sector across the emand-side instrument. Then, Document 1489

following strategic areas: (August 2021) introduced green power trading,
' which would begin scaling the year after. Finally,

Role of grid companies:  Grid companies were Document 1439 (November 2021) was issued to
restructured and their status as a monopoly mitigate the disruptive impact of the coal/power
supplier of power to the commercial and market supply crunch in Q3 2021.30

industrial (C&l) sectors was eliminated. Their
overall work scope narrowed to focus on T&D
services, grid security, fair access, and power
retail services for non-contestable power
buyers. The power exchanges were also made
nominally independent from the grid companies,

Document No. 1439 specifically fast-tracked the
implementation of several major reforms that had
already been discussed by policymakers for several
years. The key elements of this milestone reform
document included:

although some operational linkages in some Market access reform and expanded price
provinces. The grid companies were required to fluctuations:  All coal power generation should
divest power exchanges to less than 50% share be sold via power market trading, with the price
by 2020 and the power exchanges established determined within +/-20% floating range of the
independent boards of directors. local coal benchmark base tariff in the MLT

market. 31 The fluctuation of the steam coal price
was also more fully directed to the power
market, increasing the power price exposure
coal price volatility. The annual guaranteed
quota for coal plant dispatch hours was
abolished. This increased RE competitiveness
as part of the power demand was released, and
this also eliminated the phenomenon of RE
generators having to buy generation rights from
Unbundling of T&D tariff:  The reform package coal plants.

decoupled grid revenues from trading spreads
and established independent T&D tariffs based
on a transparent "cost plus reasonable return”
mechanism.

Competitive wholesale and retail markets:

The MLT power market was introduced, as well
as a power spot market and a competitive retail
market. 2° Power retailers (both gen-tailers and
independent power retailers) were established.
Power users gained the ability to negotiate
power prices directly with generators or
retailers.

Mandatory market participation for C&I users:

JaEt A=tsA"&"6 Y+Ef&" aUUtt?" t UU&
cancelled. All C&l users with a 10kV connection

or higher must purchase power via market

channels, purchasing from either generators

(as wholesale buyers) or power retailers (as

retail buyers). C&I buyers that had not yet

entered the power market will be enrolled by

default inthe so- A"00E EEROEHX "&Ett AAEUE
whereby the local grid company will serve as the

purchasing agent and sell power at a non-

negotiable price updated monthly.

28. CPC Central Committee & State Council, Several Opinions on Further Deepening Electric Power
System Reform, CPC Central Committee [2015] No. 9.

29. The MLT market includes products with tenors between tw o days and a year. Spot markets comprise
intra-day and day-ahead trading.

30. NDRC, Notice on Further Deepening the Market-Oriented Reform of Coal -fired Generation On-Grid
Electricity Prices, NDRC Price [2021] No. 1439.

31. The previous price formula allowed for fluctuations of +10%/-15% in theory; in practice however, it had
never been used, and so the new floating range adjustment was also notable in that it began
adjusting prices according to the allowable floating range fo  r the first time.



~ ToU reform: Despite the abolition of C&l
catalogue tariffs, the regulated ToU scheme
remained in effect, with ToU periods treated as
blocks. Provincial regulators periodically revised
ToU curves according to grid conditions, RE
penetration rates, power prices, and overall
power supply and demand.

The ToU system established by Doc. 1439
persisted until early 2026, when a phase-out of
the regulated scheme was announced. In its
place, retail suppliers and large users will rely on

market-based settlement (especially spot-
market-linked pricing), with time-varying prices
formed through market clearing rather than
administratively defined blocks. This shift is key
for promoting round- the -clock clean power
because it strengthens hourly price signals that
reward flexibility (storage and demand
response) and makes it easier to structure,
price, and verify hourly clean products.

Figure 12: Pre/Post 2021 Chinese Power Market

Policy-Driven Competition-Driven Policy-Driven Supplementary Markets
(Regulated market) (wholesale and retail markets) (regulated power supply) (both competitive and regulated)

Rate
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*Includes C&l users that have not yet transitioned to retailma  rket (but
should) as well as those too small (and thus not obligatedto do  so0).

=== Electricity Flow <€) Wholesale Market Traders
== = Payment Flow el Retail Market Trades

sl Regulated Power Sales
sl Market-Driven Grid Delegate Price

Source: The Lantau Group
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B3 aan v fo ?E fvEA& fo &ata 10 &Thisframework, initially launched for coal projects

From 2023 to early 2026, further market
liberalization progress was made in the power
market, with key updates supporting a more
transparent pricing mechanism and greater
renewable integration:

~ Revised T&D Tariffs: The 3rd cycle (2023-2025)
for T&D review unbundled system operation
costs and line losses from T&D tariffs, creating
greater transparency along with a more
accurate reflection of the costs associated with
delivering electricity. 32 The unbundling created
clearer congestion signals for the grid
companies, enabling them to make more
informed investment decisions. More
importantly, it paved the way for future trading
of distributed RE.

Distributed RE trading such as rooftop solar
faced considerable resistance from the grid
A 0 "08E Jt8" YEGE+¢(EA"+ Ef&AE
&a +YatUEEvi?  f E>& + 6E1716

combining T&D fees with other system charges.

Due to the lack of clarity in how these fees were
structured, grid companies were expected to
absorb part of the costs. By separating T&D
fees, line-loss fees, and system operation fees,
it became much clearer how much grid
companies should be compensated in a
distributed RE transaction. This transparency
helps secure their support for the development
of distributed renewable energy trading.

~ Power Capacity Compensation Mechanism: A
mechanism supplementing energy market
revenues with guaranteed capacity payments
for coal-fired units, gas-fired units, pumped
storage hydropower and grid-side battery
storage. 33

in 2024 and expanded to broader flexible resources
in January 2026, aimed to improve project
bankability. Ultimately, it ensures sustainable
investment of dispatchable capacity to maintain

the grid resilience as renewable penetration
surges.

~ Standardization of Ancillary Services
Markets: To ensure grid reliability alongside
market liberalization, the NDRC issued a
national-level notice for ancillary services
markets. This notice clarified and standardized
three key areas across regions: the pass-
through mechanism, price ceiling calculation,
and trading products. 3* Products covered in this
notice included frequency regulation, peak
shaving, and operating reserve. Each product
has a regulatorily defined price cap specific to
each province.

~ Deepening Market Inclusivity for Other New
Entities: The ongoing market reform is
systematically expanding the regulatory
definition of wholesale market entities. This
enables the integration of flexible and
distributed technologies, through lowering
barriers to entry for standalone BESS,
integrated "source-grid-load-storage" projects,
direct green power supply projects, and Virtual
Power Plants (VPPS).

~ T&D Tariff Mechanism for Direct Green Power
Supply Projects: Transitions from traditional
two-part capacity and volumetric charges to a
capacity-centric model, effectively charging
T&D tariff based on the reserved connection
capacity rather than electricity consumption
supplied from the grid. 35

32. NDRC,Notice on Transmission and Distribution Prices and Related Mat ters of Provincial Power Grids in the Third

Regulatory Cycle, NDRC Price [2023] No. 526.

33. NDRC,Notice on Establishing a Capacity Pricing Mechanism for C oal-fired Power, NDRC Price [2023] No. 1501.

34. NDRC,Notice on Establishing and Improving a Market-Based Pricing Mech anism for Power Ancillary Services,

NDRC Price [2024] No. 196.

35. NDRC,Notice on Improving the Pricing Mechanism to Promote Local Renewa ble Energy Consumption, NDRC

Price [2025] No. 1192.
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~ Full Integration of Wind and Solar into
Wholesale Market: All wind and solar projects
are now mandated to participate in the
wholesale market. 3¢ A CfD mechanism is
introduced to secure the project's financial
viability. This mechanism differentiates
between pre-existing projects (maintaining
historical coal base tariff within certain volume
limits) and incremental projects (where
guaranteed prices are established through
competitive bidding with volume limits).

Figure 13: Development and Reform Summary of the Chinese Power Market

Key Central Government Regulations

2002 2015 2021
Milestone: Milestone: Milestone:

1997-2001 [Document SR [Document [Document

no. 05] No. 09] No. 1439]

Moved from Separated Local Introduced Coal-fired Target to form All solar and
administrative generation governments MLT trading; deregulated one single wind enters the
operation to from planned the Introduced national power market
private transmission supply and spot market C&| power market by N
operation energy prices; pilots users buy 2030 RE subsidy is
from market replaced by
Limited Contract-for-
market trading Tou reform Difference
. was Green power (CFD)
introduced trading pilot

Source: The Lantau Group

B2. ARO ICAC20 ,l IRXy Z2
POWER MARKET

B.2.1. The Optimization of the Modern Chinese
Power Sector

-8440Et4&v T &4060t& fE" GET& 1 /EE (ystdhEHaE @i AfRedtEely aeommadate high
&aEtU+&+ Ef a840°"v ¥ ?E 1246014 >E isharaAd el¢Arcafidisésaidable power generation.
sU"&+ "&4& Ot 4" Eft"0FTEG,  -<idgeE T + OI.EC")"&E.

L PP I A ~ - _ lhe bluepri the future power market has been
.sptlmlsatlon tJ i. ‘T"é GE E+ 0 éA. E”u 0 B ta> Ec ar?e comp'r%ca) ensively by two key policies, The
issued clear descriptions of what the activities in NDRC Document No. 118. issued in 202287 and the
this phase will look like, along with their intended : ’ ’

. . . . more recent State Council Document No. 4, issued
outcomes. China aims to build a unified power

" in 2026.38 The proposed implementation
market that allows resources to be efficiently . )
milestones from these two guidance documents
allocated through market supply and demand, .
U . . L are as follows:
minimising negative social costs and realising a

36. NDRC, Notice on Deepening the Market-Oriented Reform of Renewable Energy On-Grid Pri - ces and Promoting
High-Quality Renewable Development, NDRC Price [2025] No. 136.

37. NDRC,Guidance on Accelerating the Development of a National Unified EI ectricity Market System, NDRC Reform
[2022] No. 118.

38. State Council, /mplementing Opinions on Improving the National Unified Elec tricity Market System, State Council
General Office [2026] No. 4.
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Target by 2030 j Market Foundation: A nationally
unified power market system is basically built. All
generations and most electricity consumers

(except protected users) will participate directly in
the market. A target of ~70% of total electricity
consumption is traded in the power market. Cross-
province (region) and intra-province (region)
markets will jointly operate, with spot markets fully
and officially operating nationwide under unified
rules and standards.

Target by 2035 j Market Maturity: ~ The nationally
unified power market system will be  fully built and
mature. The percentage of marketized power

consumption will continue to grow. The power
market will comprehensively reflect the multi-
dimensional value of power resources knot just
energy, but also capacity, flexibility, and
environmental attributes, ensuring optimal
national allocation.

Longer-term Vision:
a single national power market that allows
electricity prices to be determined by the market
while maintaining risks at acceptable levels to
ensure economic stability.

Figure 14: Status and Outlook of Chinese Power Market Structures

China Power Market

N\

Market by
User Type

Contract
Type

Product

Timeframe
Type

Wholesale

Currently WIP/reforming

Already mature

Planned

Source: The Lantau Group

Financial

Physical

Ancillary
Services

Capacity

Transmission

Rights

Demand
Response

71| China Power Sector and Policy Landscape for Round- the -Clock Clean Power

The ultimate power market is



APPENDIX C: DEEP-DIVE INTO
THE STRUCTURE AND

,802 AX,y ,I IRXy Z2
POWER SECTOR

C1.OVERALL SECTOR STRUCTURE

Regulatory Institutions: ~ The State Council
approves top-level strategic frameworks and
overarching market goals to ensure alignment with
broader national macroeconomic and energy
transition policy. Under the State Council, the
National Development and Reform Commission
(NDRC) serves as the key economic authority for
the power sector, driving institutional reform and
pricing regulation. Its subsidiary, the NEA, focuses
on energy policy and regulatory enforcement.

Many other ministries touch upon the power
sector in smaller ways, for instance, land usage
for development power plants goes through the
Ministry of Natural Resources approval.
National-level bodies also govern at a local level
via provincial subsidiaries. All Chinese national
SOEs are administered via the State-owned
Assets Supervision and Administration
Commission (SASAC).

Generation, T&D and Retail: Generation in China
is liberalised, with many large and small SOEs and
IPPs, including some foreign investors. Retail
power sales are competitive, and most large power
generators also have a retail business. State Grid
(SGCC) and China Southern Grid (CSG) focus
mostly on T&D functions and non-contestable
customers.

Market and System Operators: The markets are
operated by independent Power Exchanges (such
as the national-level Beijing and Guangzhou Power
Exchange Centres, and provincial counterparts)
and Power Dispatch Centres, responsible for real-
time grid security and balance. They organise
market participants to conduct market trading on
corresponding regional or provincial trading
platforms. Market operators are also responsible
for drafting market rules and providing trading
settlements.
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Figure 15: China Power Market Governance Structure
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C.1.1.Market Hierarchy and Dispatch Structure

China is a large country, with many provinces
individually featuring the population size and
power consumption profiles of whole countries
elsewhere in the world. Therefore, the Chinese
power market operates on a hierarchical system.
Provincial markets are the fundamental unit for
local balancing and clearing, utilising the physical
infrastructure of the provincial grid network. Above
this, the inter-provincial/regional market functions
in a way comparable to cross-border power trading
in Europe. Cross-province power dispatch allows
for adjustments across grid boundaries, utilising
cross-provincial transmission infrastructure.
Dispatch is coordinated on a provincial level by the
provincial power exchanges, while cross-provincial
dispatch is coordinated by one of two regional
dispatch centres, located in Beijing and
Guangzhou, respectively.

Battery Storage Virtual Power Plants

a&dd'v £ ?E fu" 0E& tA+
could be characterised as a centralised
decentralised hybrid scheme. The grid
companies and the dispatch organisations are
the central operators, maintaining system
stability and balancing. Power market
participants trade in the power markets, forming
prices via uniform market clearing prices as in
most centralised power markets. Provincial
markets are independent markets which trade
with each other through centralised trading as
the power exchanges aggregate the local
demand/supply and trade with each other. In
the future, both centralised and decentralised
market features will be introduced, such as
peer-to -peer direct trading of cross-provincial
market participants, financial contracts, and
encouraged submission of the peer- to-peer
dispatch schedule.
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C 2. POWER TRADING
C.2.1. Wholesale Power Markets

MLT Markets

The MLT market today serves as the bedrock of the
wholesale power market, stabilising prices through
multi-year, annual, monthly, and intra-month
contracts. Owing to the relative simplicity for
market participants to understand and implement,
it has served as the stepping-stone from the older
regulated system to a market-driven regime.
Consequently, many current policies and trading
rules are designed to preserve established MLT
trading practices while ensuring changes are
introduced gradually and controllably.

Figure 16: 2024 MLT Trading Volume and Price
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Source: NEA, 2024 Annual Report on China's Electricity Market Developm ent

MLT contracts are financial contracts and volumes
traded via MLT are dispatched on a real-time basis
according to the rules of the provincial power
exchange. Wholesale power market participants
include generators, the grid companies, and
independent power retailers, along with a handful Products available in the MLT market vary
of high-consuming wholesale end-users. across provinces. Most of the traded volume in a
province is executed via bilateral negotiation,
especially via annual bilateral agreements which
are signed at the end of each year. Meanwhile,
exchange-based centralised bidding and
continuous listing models are more commonly
used for monthly and intra-week trading. MLT
contracts are treated as forward (financial)
contracts and volumes traded via MLT are
dispatched on a real-time basis according to the
8 A6t ?E tEDAA&"GYEv t +0E |
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The first provincial wholesale power markets power trading regime. Therefore, it became
initially allowed only MLT contracting. Chinese possible for market participants to buy and sell
policymakers adopted the unconventional power via annual or multi-month power supply
framework of sQL} 0" 6E&+UE &JF &1u0~ dhnfrdads el it advance of the creation and
to ease the regulatory and practical burden of operation of the spot markets.

transitioning to a market-driven

Figure 17: Common MLT Trading Products
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Spot Power Markets

In contrast to the MLT market, which was rolled out the next day. The intra-day market allows for rolling
in all provinces immediately following the adjustments to maintain supply throughout the
execution of Document No. 9 in 2015, spot markets day. Finally, the real-time market executes real-
were implemented much more cautiously on a time load balancing for intervals as short as 15
province- by-province basis. The spot market was minutes. The day-ahead market is universally
designed as an eight-province pilot, with each present for all provinces with operating spot
province selected for its distinct characteristics, markets, while intra-day markets are currently still
allowing China to explore optimal reform pathways uneven and often limited. For instance, they are
through trial and error. only activated in periods of system stress, or only

operated by dispatch instructions, with no
continuous trading available. Finally, the real-time
(15-minute) markets are only used for dispatch and
balancing by the system operator and are not
widely settled or tradable at this time.

In 2018 the first pilot was set up in Shanxi Province,
featuring real bidding, real dispatch, and financial
settlement (albeit under trial rules). Over time, this
trial was expanded from single-day runs to weekly,
semi-monthly, monthly, and finally continuous trial
E "&& 0 1+=0%f EAEG¢;E + Jiva 0DAv t+&&EEIA 0&&0+Et& $u"&+ EJt &

market was declared the first in the country to are increasingly able to create time granular price
have entered official (formal) operation. As of Q1 signals and settle deviations against those signals,
2026, 7 provinces have now put their spot markets revealing scarcity or flexibility value generally

into formal operation, with many others absent from MLT price formation. By revealing time
conducting trial operations. dependent scarcity and flexibility through price

formation, the spot markets provide an important
analytical basis for considering whether green
attributes could also be differentiated on a more
granular basis.

Spot markets in China comprise three main
components. The day-ahead market organizes
power trading in anticipation of power supply for

Figure 18: Spot Market Development Status (End-2025)
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include frequency balancing, black start and peak
shaving.3° The availability of the specific product
types varies by province and regional grid. In 2024,
expenditures in the national ancillary services
market totalled CNY 40.25 billion (~USD 5.86
billion), with 82% attributed to peak shaving, 17%
to frequency balancing, and the rest to reserves
and other services. Because only market
participants have access to the trading results and
disclosing the settlement prices without
authorisation is prohibited, provincial authorities
generally only announce the range of allowable bid
prices (see below).

Table 9: Allowable Bid Price Ranges for Ancillary Services in Selected Provi nces

Province Price Note

Battery: .

G 2025 N dM

ansu CNY 300 (~USD 44)/MW per day ov and May prices
Sichuan CNY 350 (~USD 51)/MWh "&&E Ev 1+ E t¢o8A&&FA80YE
Xinjiang CNY 262 (~USD 38)/MWh Upper bidding ceiling price
Hunan CNY 450 (~USD 66)/MWh Upper ceiling price
Shandong CNY 400 (~USD 58)/MWh Upper ceiling price for battery
Source: Provincial power exchanges
C.2.2. co hensive ¢ lus mode toring in

steam coal costs, capital expenditures, standar

=01&A4EtE" 6Ef & YEf Ut adda v t
IPPs sold their generation to the local grid company
at an on-grid rate approved by provincial
policymakers on a case- by-case basis. A
significant standardisation occurred in 2004 with
the introduction of the provincial Coal-fired On-
Grid Benchmark Price. This unified price be
for each province was calculated based on a

erajg \ @ter@al environmental costs,

operate their plants with a reasonable rate of

eturn. The last official update to the coal
rk chmark r ccurred in 7, after which it
to be mmonl the Coal Base

39. NDRC & NEABasic Rules for the Power Ancillary Services Market, NDRC Energy Regulation [2025]

No. 411.
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Because the Coal Base Price was indicative of
average procurement costs for coal-fired
generation, and capacity in most provinces was
dominated by coal, it was the natural choice for
adoption as the price anchor for the nascent

power markets. A permissible fluctuation range
(initially +10%/-15%, later adjusted to £20%)

was established around it, and transactions in

the MLT markets were required to adhere to this
band. To the present day, although coal

generators no longer receive fixed prices under

& EA'Ev tu" 6E&I¢" EATAA "&Aaf
legacy benchmark persists as the reference

point for wholesale price formation.

Although the MLT market features several

different negotiation and transaction mechanisms,

the market anchoring role of the provincial coal

base price functions similarly for all of them. In

bilateral MLT contracts, the energy price

A G O0E0&I\&aEfis &AEt UIEGEA& 0O t]té
negotiated between counterparties. On the other

hand, for MLT volumes traded through exchange

based listing and bidding mechanisms, prices are

determined automatically via clearing on the power
exchange-based on submitted bids and offers.

Final wholesale prices deviate from the provincial

coal benchmark according to generation costs,

contractual positioning, and pkevailing
supply/demand conditions, in the
administratively defined price ails.

ever, prices may
its set by
ases are
ariff levels.

N\
S
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C.2.3. The Retail Power Market

The retail power market is the key platform for C&l
buyers and power retailers (both gen-tailers and
independent retailers) to conduct power supply
transactions. Like in the wholesale MLT market,
bilateral negotiation accounts for the vast majority
of transacted retail power volumes. Most eligible
C&l users purchase power in the retail market via
annual agreements negotiated and signed in Q4 of
each year.

Figure 19: Typical Retail Power Agreement Timeline

2024 2025 2026

Power Supply Period \

Negotiation period for typical users

Negotiation period for special request*

Retailers Annual
register contracts
menus signed

* Users with large demand, or large green power demand in RE-scarce provinces

Source: The Lantau Group

Multi-year (3-5 year) retail contracts are less
common, but are available in some provinces,
according to the rules of the local power exchange.
Some power buyers may also enter multi-year A A
"Y EEUEO& s +& a&Ett Uf&aEt °?E
registering their one-year supply agreement
Sgé a é,gz Ett&a é tE D?{)g" SY Eyeartenérs E Jt The retail markets in each province exhibit
remain the most common retail contracting term. widely differing conditions and market

Multi-month contracts are also available for buyers arrangements, so each province must be
entering the market mid-year. treated as a unique procurement location for

market participants. Factors that influence
differing retail terms across provinces include
local power supply and demand, whether the
province is a net importer or exporter of power,
the maturity of the local spot market, and the
prevalence of certain types of loads or
generators, among others. Terms and
conditions that are standard and normal in some
provinces may be unavailable in other
provinces, while similar-looking terms may
actually be executed very differently across
different retail sectors. In addition, each
province often updates its trading rules and
policies annually, so the exact situation will
evolve each year and must be carefully reviewed
by market participants when the annual
contract-signing season begins in December.
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C.2.4. Price Formation in the Retail Power Market

Figure 20: Typical C&l Power Bill Breakdown below
shows the typical breakdown of a retail power

+ Evi ?2E t,806061t=0f 0Ef >&0AE
may also pay for an additional fixed rate or fixed

Aa” YEi\ ULEQ1A"GOEAT ts E >8AEL(
negotiated energy price, depending on the menu.
The energy price, green premium, and fixed rate (if
applicable) are the only cost items which are
actually negotiable between power buyers and
retailers, while the other items are determined by
provincial or national policy.

Pricing options for the energy price often employ a
combination of fixed and market-linked pricing
mechanisms, which can be understood by buyers
much like items on a restaurant menu. Market-
linked retail products may allow a choice of or
combination of different wholesale market rates as
a pricing benchmark. Options typically at least
include the monthly trading weighted average
price and the spot market weighted average price.

Figure 20: Typical C&I Power Bill Breakdown

Energy Green Capacity Government T&D Fees System On-Grid

Fee Electricity Charge Fund & Operation Line VT el
Certificate / Surcharges Costs Leees Retail Factor
9 Market Fee Adjustment

Green

Premium

According Depending Determined by policies and/or calculated by the grid compa nies Additional charge
to on RE / discount based
provincial supply

on power factor

power efficiency

economics

Source: The Lantau Group

ToU pricing is another important consideration. In
retail menus without an explicit ToU scheme, the
negotiated contract price typically applies as the
default shoulder price, with provincially regulated
ToU schedules imposing differentiated prices for
peak and off peak periods. Several provinces
(including Hubei, Henan, and Jiangsu in draft form)
are now phasing out regulated ToU pricing for retail
market customers, shifting temporal price
formation toward market based supply/demand
dynamics.

As this transition progresses, hourly menus that
allow power buyers to contract different pric

hour and by month are expected to become

common retail offering. This transition will also
enable further time-differentiated approaches to

clean energy accounting, including the use of
granular green certificates to associate green

claims with the same hourly structure used to
electricity.
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Table 10: Common Options for Retail Menus

Menu Type Energy Pricing Option

1t44DEAtT &4AE+\VYiUADEAts E >4AEFUEEt]I

100% market- 5A06E A+ &4AEFf\YtUADEAts E >4AETUEEL]
ToU Menu
(in regulated ToU scheme,
the hours and their x% of fixed price + (1-x%) of market-linked price
multipliers are regulated, the
ua +d/&E vi &4AE1& FOEY &A&"(06E]
100% profit-sharing based on an agreed price: based on an agree d price,
the parties share the difference between the wholesale e lectricity
procurement cost and the agreed price at an agreed ratio

ft4aDEAT &AEf\Y+tUADEAts E >aAE+UEEt]1U tE"Aat

Some provinces still set requirement on the price of non-s houlder hours
(e.g. peak-hour price should be at least 160% of shoulder-h our price) in
certain months
Hourly Menu
(with 24 hr pricing)
100% spot-market- 6A060EA+ A&4AEf\Y+1UADEAE+s E >4AETUEEt] 1

x% of fixed price + (1-x%) of profit-sharing based on an a greed price for
each hour

. C.2.5.
Green power retail menus are mostly constructed
in the same way as thermal power retail menus.
The key difference is that power buyers and Non-contestable power buyers like residential,
retailers will also agree on a base power energy agricultural, and small C&l users are
price as well as an explicit price/kWh for the green obligated to buy power throu er mark
premium. The former is subject to any ToU Instead, they continue to enjoy r supply

schemes applicable while the latter remains flat
and fixed for all hours. The value of the green
premium is regulated to remain within a certain
window in some provinces, while it is allowed to
float freely in other provinces. However, the long-
term trend is for more deregulated pricing. This
separation between time varying energy prices and
time invariant green premiums highlights a
structural limitation of current retail designs but is
also an attractive potential entry point for granular
green certificates to represent the temporal
attributes of renewable supply more explicitly.
Granular certificates would thus extend ToU
to the green premium itself, creating financial
incentives for batteries that monthly matching
cannot provide.

regulated jasiffs provided by the local grid

es as
dium/la |
entered the

a key transitionary
. Local

co r buyers v
combination of long-term legacy PPA contracts

r example, with state-owned hydropower
jects) an eded tra in the MLT
le mar ‘
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Figure 21: Summary of Wholesale Market Structure in China

MLT Power Market
(available nationwide)

Spot Power Market
(mature in a few provinces)

Timeframe Multi-year/Annual Monthly Weekly Day-ahead Intra-Day Real Time

National power market is still under
Cross-

The inter-provincial spot market is now
formally operating in both State Grid and
southern Grid regions.

3

Spot power markets are formally
operating in ~10 provinces but maturing
rapidly.

development, while several cross-
provincial markets exist (like Shanxi to
Shanghai and Gansu to 7 provinces).

3

MLT products are already mature on a

provincial

1
!
Dispatch must incorporate both
physical and commercial constraints

Intra-

provincial provincial basis.

Source: The Lantau Group Analysis

C.2.6. Interprovincial Power Trading

While the province functions as the basic unit of
the Chinese power system, few provinces are
perfectly balanced at the provincial level, and most
are either net importers or exporters of power.
These cross-provincial trades are carried out in the
inter-region power markets and fulfilled physically

Figure 22: Operating UHV-DC Lines (August 2025)

via long-distance high-voltage (HV) and ultra-high-
voltage (UHV) transmission infrastructure.
However, interprovincial trading can be
constrained by both a lack of physical transmission
lines between provinces as well as insufficient

capacity on existing lines.

QW 0 9 9 o

Source: The Lantau Group
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T&D infrastructure is primarily operated by one of

C.2.7. Operational Implementation of

a80"v £&? F4°A Y &&TA 0 "04E Kiv&n&BEpsn&d#Etading

Corporation of China (SGCC), which operates the
grids across northern, eastern, and central China,
and China Southern Grid (CSG), which covers five
provinces in the south. 40 While there are (limited)
physical interconnections between the SGCC and
CSG blocs, such cross-bloc trading is still
infrequent as of the end of 2025.

Even when provinces are linked by transmission
lines, trading depends on the availability of
capacity on those lines for marketised dispatch.
Most cross-regional transmission capacity is
occupied by inter-governmental planned dispatch,
often determined by long-term contracts signed
years or even decades prior. After accounting for
the planned dispatch and a reasonable safety
margin, any remaining capacity will become
available for use by marketised dispatch. As of
2026, there is no market for transmission rights
trading in China, along with limited real-time
information about line capacity. This is targeted for
reform in the 2030-2035 timeframe.

From a market development perspective,
interprovincial power trading in China today is
operationally significant but institutionally
immature. Most interprovincial power trading is
conducted through scheduled, policy-driven, or
event-based mechanisms, rather than
continuously operating markets, and is
dominated by medium- and long-term
contracts. In mid-2025, the Southern Regional
Power Market marked a major milestone in
regional integration with continuous cross-
provincial spot settlement on a trial basis, but
this arrangement is still provisional and limited
to the CSG region. Thus, even in the southern
grid region, interprovincial trading is primarily a
coordination layer on top of provincial markets,
rather than a truly integrated market.

In practice, interprovincial trading is executed
through a mix of ad hoc exchange-organised
trading sessions and bespoke bilateral
arrangements, with outcomes ultimately limited by
physical transmission availability and system
safety limitations. Regular green power trading
sessions are also held within each grid company

EY& Glfo" &&A& "0& t& "0 "A&I>4"tv5 v

app in the State Grid area or via Southern Grid
Online in the CSG area, reflecting the continued
separation between the two blocs. Beyond these
routine sessions, additional volumes may be
accessed through targeted arrangements tied to
export-oriented resource bases (e.g., the

EOE? " (BE+A£E E &fs + E ¢" E t]t fa"A

hydropower export facilities (e.g., Three Gorges
Dam). Provinces may also organise one-off import
programmes to meet local corporate green power
demand. Regional interprovincial MLT frameworks
will expand as draft rules are finalised and
approved.

Execution depends on coordination among power
exchanges, grid companies, dispatch
organisations, and (in some cases) provincial
governments. For trades organised through Beijing
Power Exchange or Guangzhou Power Exchange,
this coordination is embedded in the exchange
process, while for privately arranged deals, explicit
coordination with the dispatch centres is
necessary.

Because grid companies control access and
scheduling across transmission corridors, multi
province wheeling requires coordination among
multiple provincial grid companies. Dispatch

organisations conduct systemssecurity checks
and may adjust schedules a aring or
cleared volumes for reliability There

40. There is also the West Inner Mongolia Power Grid, which is operated by a separate company, but it is

relatively minor and not discussed here.
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Securing firm, guaranteed interprovincial delivery
rights for MLT PPAs is not currently feasible. While
these agreements can be signed contractually,
physical delivery remains subject to transmission
availability, real-time dispatch adjustments, and
the absence of a transmission rights market.
Currently, transmission rights may be secured by
negotiating with a SOE which owns 100% of a
cross-provincial transmission line. A generator
located in the same grid as the SOE could
negotiate and secure interprovincial delivery rights
from that SOE. However, this is very rare as the
lines are usually subsidised by the country and it is
uncommon for SOEs to sell the transmission right
freely. These constraints are expected to persist
until relevant market reforms on transmission
rights trading are implemented in the 2030 j2035
period.

C.2.8.

Historically, CPPAs have not been a mainstream

A+ EUGEO&TA0 & +UE0&TAQNT 240 v £

given the central role of the grid company (and,
more recently, licensed retailers) as the primary
counterparties for end users (the only exception
to this arrangement had historically been the very
limited number of wholesale power-buying end-
users). As a result, corporate bilateral contracting
has tended to be limited in scope and, where it
occurs today, is most often associated with
renewable procurement arrangements that have
expanded alongside green power trading since
2021.

Where corporate PPAs are applied in practice, they
are typically implemented as supplementary
contracts to retail power contracts, rather than
stand-alone delivery arrangements. The
underlying retail contracts are based on standard
templates published by the power exchanges, with
executed versions registered as the basis for
market participation and power dispatch. As a
result, corporate buyers do not have the flexibility
and creativity seen in the PPAs in more mature
power markets. Instead, they must comply with the
local power trading rules and most of the terms in
the model contracts are fixed. Some of the key
terms that parties may negotiate include:

~ The contracted volume and load shape;

~ The pricing mechanism (fixed or indexed to
provincial benchmarks and/or market
settlement);

~ The allocation of deviation and imbalance
charges between scheduled and metered
guantities; and

~ The treatment of curtail nd post-cleasi
operational adjustments.
CPPA feasibility in China remains*highly province

in eligibil-ity
Vgemq
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